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Abstract 
 
Digital inkjet printing for textile printing represents a key development in clothing 
production. The application of inkjet printing for textiles follows the trends within both 
the printing and textile industries in regards to the demand for personalization in order to 
gain consumer interest and buying power. 
There has been much research done in the hopes of getting inkjet printed textiles 
to the public on a mass scale. However, very little is known regarding the consumer on 
their preferences when it comes to the image quality, look, and feel of digitally printed 
textiles. This study attempted to address this problem by finding out such preferences 
from not just the consumer but also the buyer of merchandise, specifically that of the 
boutique market, for clothing stores.  
There were two methods utilized within this experiment. The first is the use of 
structured interviews of boutique owners within the high end boutiques of Rochester, NY 
to find out what their general feelings on fashion, clothing and print on demand textile 
options are. The boutique owners were interviewed for approximately 30 minutes through 
the use of a formatted structured interview. 
The second part of this experiment was a psychophysical experiment. This part of 
the experiment dealt with the image quality preferences of the boutique owners and 
observers, that fell within a specific set of criteria outlined by the researcher, for inkjet 
printed textile samples. The observers were asked to rank order the different inkjet 
 xi 
samples according to preference of image quality, tactile feel and for specific 
applications. This part of the experiment took approximately 30 minutes for the observer 
to complete and followed an experiment outline.  
It is through the qualitative and quantitative data gathered by both parts of the 
experiment that the researcher has attempted to answer the research objective, “what does 
the consumer prefer in regards to image quality and feel of inkjet printed textiles?”  
The findings of the experiment show that the consumer is highly aware of the 
image quality within their clothing and specifically favor textiles with high OBAs and 
tighter weaves of fiber. Depending on the application of a shirt or a bag the observer 
showed that tactile feeling is more important to the observer for clothing but image 
quality standards are willing to be lowered when dealing with accessories such as the bag 
as long as the sturdiness of the textile is acceptable. 
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Chapter 1 
Introduction 
 
Topic Statement 
 This study covered the perceptual relationship of the observer or consumer in 
regards to the image quality of digitally printed textiles, specifically that of inkjet 
printing, through administration of a psychophysical experiment and structured 
interviews. It is important to note, this research did not cover the return on investment for 
the outputted textiles for consumer consumption or the business requirements needed for 
inkjet printed textiles to work within the current market of textile printing. 
 
Significance of Topic 
 “Image quality is not to be ignored. Market studies consistently show that image 
quality is one of the top customer considerations in purchasing a product, along with such 
purchase factors as cost” (Engeldrum, 2000, pg. 8). As the textile industry moves more 
towards digitally printing their products, it is important that image quality be considered 
and evaluated within these digital processes. 
The textile industry is a multi-million dollar industry that encompasses all aspects 
of a traditional printing operations such as prepress, plate making and press runs. The 
U.S. is not the sole representative of the textile industry, as large sections may be found 
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in the Middle East and Asia. The textile industry represents a constant for the printers that 
provide services to textile production. In recent years, with the rise of digital printing, 
there have been new demands made of printers, and the textile industry is now seeking to 
take advantage of these demands for the benefit of their own industry. 
The development of tools that have been implemented within digital printing 
services, such as variable data printing and customized advertising, has caused the 
consumer to become increasingly accustomed to personalization of printed output. One of 
the next possible steps would be to provide customizable clothing to consumers. 
Currently, there has been more effort on the part of clothing manufacturers to 
provide customizable clothing within industry companies such as Nike, who offers 
custom sneakers, and Lacoste, which offers a ‘make your own polo shirt’ service online. 
Most recently, in early 2010, the clothing chain Urban Outfitters offered a print your own 
t-shirt service on their website, allowing the consumer to design their own t-shirt. Once 
created and submitted, Urban Outfitters will then print and deliver the shirt to the 
consumer. 
Within digitally printed textile manufacturing, the consumer can choose the type 
of fabric they wear and the pattern or imagery on the fabric. It is currently a largely 
untapped market with few known players. Spoonflower.com, an on demand inkjet textile 
printing company, is an example of a business taking advantage of this new market. 
Spoonflower allows users to download a template from their website and create a textile 
design of their choosing. The submitted pattern is then printed using wide format inkjet 
printers and water based inks (Spoonflower.com, 2011). Spoonflower’s net gross, as of 
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2009, was over 1.7 million dollars. With a small staff of only twenty-three, the profit 
margin is substantial (Hoover, 2011). 
Other benefits of the use of digital printing include its low waste and cost of 
materials. The textile industry still utilizes the traditional methods of gravure and screen-
printing to produce patterned textiles. Both of these processes produce much waste when 
getting up to press speed. On average, the textile industry loses over 3.7 million miles of 
cloth a year to waste (Hunting 1999). This can be of great cost to clothing manufacturers 
and more importantly clothing designers that want to provide the customized services 
offered by other industry outlets. Digital printing would not only allow less waste when 
in production, but printing consumer designs on demand allows only the fabrics needed 
to be printed and ensures a guaranteed buyer.  
The research into image quality of digitally printed textiles is often lab based, and 
is still in preliminary development stages. Much of the research is formed around test 
targets and quantitative data. The textiles that have been tested within the laboratory 
setting have been varied and cover a wide range of textile types. The studies have focused 
more on how to get the digital print processes up to production quality rather than that of 
image quality. However, as digital textile production becomes more of a reality it is 
important to keep the consumer and their preferences of textile type/feel and image 
quality in mind. 
 
 
 
 4 
Reasons for Interests of Study 
 As a photographer, the author has always been interested in image reproduction 
and quality. Living through the transition of film to digital photography has allowed the 
author to gain insight into such transitions, and now the author sees the same movement 
occurring in the printing and textile industry. 
 In addition, as an avid shopper, there is a special interest/relationship regarding 
fashion and fashion production, an area of special interest is that of textile production and 
printing. It is of great interest to the author to see both the digital printing industry and the 
textile industry work together to create yet another transition to a new medium. The 
author has tried to develop a methodology for combining these two interests and gain 
more experience in the field of image quality and reproduction. 
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Chapter 2 
A Review of the Literature in the Field 
 
Textiles and Current Printing Technologies 
Overview 
 The flexibility and consistency of digital printing that has been used with paper 
printing has long been a goal of those in the textile industry (Hunting 1999). The current 
need for textile printers to adapt to the changes of a growing digital printing market has 
become a necessity. However, before such changes can be made, there must be an 
exploration into the current methods of production, digital printing practices and 
evaluation done via the consumer to determine whether the current research fulfills the 
need. This literature review will cover the status of the textile industry, current methods 
of textile printing, both digital and analog, and the different aspects of image quality. 
 
The Status of the Textile Industry, Market and Rise of Digital Printing 
 According to a news article published by Investment News Weekly in 2010, nine 
thousand textile companies combined last year (2009-2010) in the United States had a 
gross profit of over $60 billion, as of December 2010. This includes a 22.7 percent rise in 
exporting of textiles from the United States, which accounted for $5.12 billion from July 
to December 2010. 
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 An example of growth that can be seen within the textile industry may be found in 
the market of Pakistan, which even as a newcomer can attribute 60% of its total exports 
to the textile industry. This is about $5.2 billion a year in export alone for this one 
country (Iqbal 2010). 
 Another growing industry is the digital printing market. In their newsletter for 
June 2011 Issue 73, the Durst digital printing company released current numbers on the 
growth of the digital printing market. The digital printing market has grown from $42 
billion USD to $90 billion USD, allowing for a 15% increase in the total volume of 
digitally printed material from 2010 (pg. 1).  
It is only natural, with the expansion of the printing industry that digital printing 
provides, that there has been a shift in terms of the consumer’s needs and wants. “The 
standardized, predictable consumer of the post-war era up to the nineties has been 
transformed into an opportunity oriented, wishful, unpredictable consumer, forming a one 
person market with individual requests and demands, and also the demand for specific 
communication” (Durst, 2011, pg. 1).  
The UK Department of Trade produced a study in 2000 that predicted this need 
for consumers to have more personalized products that Durst now in 2011 writes about in 
their newsletter. These predictions can be seen in Table 1, which shows that the consumer 
demand would shift the textile industry towards the use of on demand textile production.  
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Table 1: Predicted trends in textile production and marketing (UK Department of Trade 
Industry, Foresight Manufacturing Panel, 2000) (Dawson 303) 
2000 2010 
Mass production Mass customization 
Long supply pipeline Short supply chain 
Sell from stock Make to order 
Sequential processing Simultaneous processing 
 
 This rise in demand for unique clothing items can be seen especially within the 
strike off-market, or what the consumer may more commonly refer to as the fashion 
industry. Often times, when a garment is designed, the piece goods (what fabrics are 
called in the industry) are chosen first and then garments are designed into them (Frasch 
Interview). The orders for the piece goods must be placed far in advance, and are often 
chosen through fabric shows that happened many months before a collection is even 
produced. This is currently the workflow of the upper end of the strike off-market, and 
this workflow often functions such that the designer is always choosing the fabrics they 
are working with first (Frasch Interview). Such a workflow does not allow for the 
designer to change their mind regarding their fabric choices without incurring huge costs.  
 There are many methods by which on demand textile production would be useful 
in the strike off-market. However, one of the best sectors of the market may lie within 
one of its oldest - the clothing boutique, also referred to as the specialty retail market. The 
specialty store has been around since the 1800s, the earliest days of retailing stores. These 
stores are known for their narrow range of full-price and high quality products (Souers, 
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2011, pg 18). Today, the market for specialty retail remains more fragmented due to the 
growth of the “category killer”, also known as the super store. However, these smaller 
specialty stores cater more to local tastes and to the preferences of local buyers. Starting a 
specialty-retailing store is generally less start-up capital intensive than other industries. 
Such a low start up cost allows it to continue to offer opportunities for entrepreneurs with 
new merchandise ideas (Souers, 2011, pg 18). Despite the recession of not just the retail 
market, but also the entire United States, retail sales increased 7.1% in 2010 following a 
decline from 7.0%, and retail sales are expected to slowly rise throughout 2011 (Souers, 
2011, pg 27). With such opportunity for growth and the ability for owners of boutiques to 
offer more customizable options for consumers, the specialty retail market represents the 
ideal market for the application of customizable clothing.  
 
Conventional Methods for Textile Printing 
 There are several different methods of printing textiles, and each involves a 
different type of press. One of the more common methods that can be found is the use of 
screen-printing that has been adopted for industrial use. There are currently two types of 
screen printing presses used for this application. The first is the fully automatic flat-
screen printing press seen in Figure 1. In this process, all the screens are positioned along 
a belt known as a blanket. The blanket may contain up to 15 places for screens, see 
Figure 1 for screen placement. The fabric is “gummed to the blanket at the entry end and 
moves along with the blanket in an intermittent fashion, one screen-repeat distance at a 
time”. All colors are printed simultaneously and as the fabric roll approaches the turning 
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point of the blanket, it is pulled off into a dryer, see Figure 1 for dryer illustration 
(Hawkyard 2003, pg. 25). It is important to note that fully automatic flat screen printers 
cannot print continuously.   
 
Figure 1: Fully automatic flat-screen printing machine: “Rollers 1 and 2 move as shown, 
to maintain the lower side of the blanket in constant motion, three is the pressure roller, 4 
the temporary adhesive application unit and five the blanket washer”  
(Hawkyard, 2003, pg.25). 
 
 Another method of screen-printing that may be used is the rotary screen. “In 
rotary-screen printing, continuous rotation of a cylindrical screen while in contact with 
the fabric ensures genuinely continuous printing. Print paste is fed into the inside of the 
screen, and during printing is forced out through the design areas with the aid of a 
stationary squeegee” (Hawkyard, 2003, pg. 33). An image of this type of printer can be 
seen in Figure 2, notice the center area of the machine indicating the cylindrical screen 
mention previously. 
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Figure 2: Rotary-screen printing machine” (Hawkyard, 2003, pg.32). 
 
There are other methods used for printing textiles that are not based on the screen-
printing process. One such alternative method is that of transfer printing. Transfer 
printing is the term used to describe textile and related printing processes in which the 
design is first printed on to a flexible non-textile substrate, for example a transfer film. 
Then a separate process transfers the design to the textile (Rattee, 2003, pg.58). There are 
several different methods by which the image may be transferred to the surface of the 
textile; it may be melt transferred, film released, wet transferred or sublimation 
transferred. The process used to transfer the pattern is dependent on the end use of the 
textile and the industry it is being produced for. The most important transfer method to 
the commercial textile industry is sublimation transfer, in which a heated paper is held to 
the textile and dye is transferred to the fabric through absorption of the vapors (Rattee, 
2003). 
More common processes of gravure, flexography and lithography may be used in 
the transfer printing process to print the sublimation transfer printing papers. These 
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processes may also be used to print on textiles directly. For example, gravure is used in 
the textile industry to print fabric. In this process, ink is released to the substrate via 
capillary action; the etched depth of the plate cylinder controls the amount and depth of 
ink. 
Another less costly method, due to machinery and roller use, is flexography 
(Rattee, 2003, pg 65). Flexography, unlike gravure, carries the design of the plate in a 
relief form.  
 
Digital Methods of Textile Printing 
 The textile industry is currently an industry filled with large waste. For example, 
an order is placed in China for 32,000 yards of fabric. In its production life, slightly more 
than 75% of the fabric is actually used and almost 25% of the fabric is left. Not only is 
the fabric wasted, but the money to house the fabric is also wasted (Durst, 2011, pg. 2). 
The current application of digital tools on a large production scale can be found 
within the prepress departments of the textile industry’s operations. Such tools as the 
Grapholas and PlatePrep (a digital prepress software), produced by Esko Graphics, allow 
for the prepress workflow to be digitized with the use of templates for textile patterns. 
Another tool is the PlatePatcher, which allows for plates of traditional processes to be 
produced in a way that seams are not visible from plate-to-plate when a continuous textile 
pattern is printed (Esko Graphics 2011). 
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With these digital tools available to textile printers, the front end of production is 
now digital for most textile companies. However, that is not to say that there are no 
digital presses currently available on the market for textile production. 
Different methods of digital printing may be employed when printing on demand 
textile fabric. One method is that of the inkjet process, which can be divided into two 
types of inkjet printers: continuous jet and drop on demand. To read more about this 
technology, Printing Materials Science and Technology by Bob Thompson is a reliable 
reference text. 
 Another method that is common within colorfast textile processes is dye 
sublimation. With dye sublimation, the substrate is passed through a roller and print head. 
On the print head there is a dye roll ribbon containing a multi-pass CMYK sequence that 
will run over the substrate.  The print head has a high heat intensity source within it, 
causing the dyes from the ribbon to vaporize. The vaporized dye then travels to the 
substrate as it is being rolled through on the roller. The process of dye sublimation is one 
of great cost, and produces more waste than that of inkjet printing (Riordan, Lecture). 
Dye sublimation may be broken down into two different processes. The first is the 
direct method. In this process, the entire printing of the substrate occurs within one 
machine. This means that the heat press, which allows the image to become colorfast, is 
found within the printer, while the other method of transfer requires more materials, 
using an external heat press and transfer paper (Donovan, July 2011, pg. 10). The transfer 
method requires the image to be printed first on transfer paper, then put in what is known 
as a sublimation unit were the ink is adhered to the substrate (Donovan, July 2011, pg. 
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20). The direct method allows for elimination of steps in the substrate production 
workflow, but the transfer method allows for printing onto a wider range of textiles 
(Donovan, July 2011, pg. 10). 
One of the presses that are used for textile printing is the Rhotex 320 by Durst. 
The Rhotex 320 uses dye sublimation to print on fabric. In the first stage, the textile is 
passed through a dryer that is integrated into the printer. The second stage for the textiles 
is what Durst terms its “calendaring process” in which the textiles are passed through a 
calendar that uses heat and pressure. The heat and pressure cause the dispersed dye based 
ink beads to burst into the fibers. After the textile has passed through this stage it 
becomes colorfast and is washable and wearable. No UV curing inks are used in this 
process. The printer can print up to 775 square feet an hour and the only limit on 
production is the width of the printer, 10.5 feet, and the substrate length is the only 
restriction on length of output. The caveat is that all the textiles that are used in this 
machine must be polyester, or composed of at least 50% polyester due to the ink 
optimization of the dye based inks for polyester  (John, Interview). 
Another printer is the EFI VUTEk TX3250r by Vutek. This printer also uses dye 
sublimation to print to the textile or soft substrate (Vutek, 2011, pg 1). Specifically, the 
printer head utilized is by Seiko, it uses a drop on demand Piezo crystal (Vutek, 2011, pg. 
2). It has the ability to print on multiple rolls and allows for a substrate to be about 10 feet 
at maximum width. The EFI VUTEk TX3250r also allows for printing on not only 
textiles, but also transfer paper. This printer is a bit faster than Durst in terms of 
production speed, and prints up to 1076 square feet in an hour (Vutek, 2011, pg 2). 
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Substrates for Digital Textile Printing 
 It is important to note that there is a wide selection of textiles that can be printed 
digitally. The most popular textiles that can be found are all of a polyester blend. Since 
digital textile printing for clothing is still growing, there is a more developed range of 
textiles for signage production. For example, the substrate manufacturer General 
Formulations Inc.’s best-selling textile is actually woven polyester, removable wallpaper 
that allows users to change their displays or home interiors as they wish. This use of 
heavy polyesters is very common in the current digital textile printing market. With the 
development of apparel printing, the development of imitation natural fibers has also 
grown. Today, many substrate manufactures can successfully imitate chiffon, sateens, 
charmuses, scrims, georgettes, knits, and other stretchy fabrics (Peck, July 2011, pg. 13). 
However, there has also been a move to develop more eco-friendly printable textiles. An 
example of a company that has developed such a material is Neschen. Neschen provides 
two different weights of their eco-friendly printable textile (heavy and light), both made 
out of 100% recyclable cotton, making them fully biodegradable (Peck, July 2011, pg. 
13). 
 
Image Quality and Textile Application 
Overview 
 While much research has been done on the ability to use inkjet printing as a 
method for textile printing, little research has been available in the public forum for 
image quality on textiles. Research such as Measuring Print Quality of Digitally Printed 
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Textile by Tse, Briggs, Kim and Lewis was been published in the late 1990s in the 
collection of the Recent Progress in Ink Jet Technologies II proceedings. However, 
before conducting such research it is important to grasp a full understanding of image 
quality and the many psychophysical experiments available for use. Below is a review of 
the literature regarding human perception, the image quality circle, the law of 
comparative judgment and current standards on image quality. 
 
Human Perception 
 Perception, according to Richard D. Zakia, is defined as “a psychological process 
that includes sensation, memory, and thought and results in meaning such as recognition, 
identification, and understanding” (pg. 335). It is through this process that we are able to 
determine and understand the quality of an image. As viewers, we are known to visually 
search for attributes within an image. To do this, viewers are often found to scan, select 
and draw attention to certain places within an image to view it as a whole (Zakia, 2002, 
pg. 14). This process of human perception is important to understanding image quality.  
 
Image Quality Circle and Engeldrum 
 One of the easiest ways to grasp some aspects of image quality can be found 
within the image quality circle developed by Peter G. Engeldrum.  It offers a way to 
“organize the multiplicity of ideas that constitute image quality” (Engeldrum, 2000, pg. 
8). A representation of the image quality circle can be seen below in Figure 3.  
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Figure 3: Reproduction of the Image Quality Circle, Peter G. Engeldrum. 
 
 The Customer Image Quality Rating is the first step in obtaining what is needed 
for the psychophysical experiment in the image quality circle. Sets of sample images are 
given to the observer from which they make judgments about image quality. The value of 
these judgments represents the observer’s opinion of image quality. These judgments are 
“context-independent,” and reinforce the idea that observers recognize image quality 
whether in an experimental environment or not. This allows for the observer’s judgment 
to be independently based, and allows for ease of interpretation without the need for 
application dependent variables (Engeldrum, 2000, pg. 9). 
 Technology Variables represent the description of the imaging tool to be used to 
produce the samples. Such variables may include the “dots or pixels per inch, dot or pixel 
size, paper thickness or water fastness of the image materials” to describe the type of 
device utilized. It is important to realize the technology variables are constantly changing 
but they are measurable (Engeldrum, 2000, pg. 10).  
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 Another set of quantitative measurable factors are the Physical Image Parameters. 
The Physical Image Parameters are obtained by “measuring the image with instruments”. 
Some of the measurements taken could include spectral reflectance or optical density. 
These measurements are different than that of the Customer Quality Preferences in that 
the observer will not see the Physical Image Parameter but rather call out qualities that 
are visible without measuring instruments (Engeldrum, 2000, pg.13). 
 “Customer Perceptions are the perceptual attributes, mostly visual, that form the 
basis of the quality preference of judgment by the customer”. In this definition the 
perceptual is the “sensation or impression received by the mind through the senses”. An 
attribute of this is the “characteristics of the image”. Customer Perception is the key to 
interpretation of the image quality circle. Observers will not necessarily make judgments 
on Technology Variables, but rather how they prefer an image on the basis of a particular 
attribute (Engeldrum, 2000, pg. 12).  
 There are three connecting links within the Image Quality Circle: System Models, 
Visual Algorithms and Image Quality Models. System Models represent all of the 
“formulas, physical algorithms or computer code that predict the Physical Image 
Parameters from the Technology Variables” (Engeldrum, 2000, pg 13). The Visual 
Algorithms provide the link between the Physical Image Parameters and Customer 
Perceptions. “The Visual Algorithm must contain two parts: the nonlinear response to 
light (luminance) and the bandpass-like spatial frequency properties” (pg. 14). The final 
link is that of Image Quality Models. This model links the Customer Perception to that of 
the Customer Quality Preferences. The input of the Image Quality Model is the attributes 
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of the image and the output is the image quality value. Image Quality Models attempt to 
grasp the “characteristics of human judgments” (Engeldrum, 2000, pg. 16). 
 The Image Quality Circle is a representation of the factors that contribute to 
image quality as well as an example showing the needed components of a psychophysical 
experiment. 
 
Law of Comparative Judgment  
 It is important when administering psychophysical experiments that there is some 
understanding of the measurement of the psychological values. L.L. Thurstone writes 
about such measures as the Law of Comparative Judgment. The Law of Comparative 
Judgment is the basis for all “psychophysical scales in which comparative judgments are 
involved” (L.L Thurstone, 1929, pg. 267). 
The Law of Comparative Judgment allows the administrator of a psychophysical 
experiment to define a scale in terms of frequencies for any process that we are able to 
define a scale. This allows the ability to transfer from an ordinal scale to an interval scale. 
These types measurements using the Law of Comparative Judgment help to allocate the 
compared stimuli on the psychological scale.   
 
Standards for Image Quality and Psychophysical Experiments - ISO 20462 
 ISO 20462, the psychophysical image quality measurement standard, details the 
current practices for the psychophysical experiment, since it is “often desirable to 
measure image quality in a standardized fashion to facilitate interpretation of results and 
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permit rigorous comparison with other experiments” (pg. 1). The standard touches on the 
psychophysical elements needed for the experiment. A Just Noticeable Difference or 
JND, the detection of appearance differences, must be within a “range from –3 to +3, and 
have fairly uniform uncertainty, so that deduced JND values may conveniently be 
analyzed without variance weighting” (pg. 2). 
 ISO 20462 insures that the viewer is not fatigued and tests should be no longer 
than 1 hour, and includes calculations for a triplet comparison method and quality ruler 
method. The image of a sample used for evaluation by the observer is suggested to be 
"generally artifactual in nature” so the observer is less likely to add personal preference 
to the ranking of image quality.  
 However one of the most valuable aspects that may be pulled from the paper 
written by Brian W. Keelan and Hitoshi Urabeb is found in Table 1 of the ISO 20462 
article and here represented in Table 2. This table serves as a guide that “summarizes the 
quantities that must be reported to facilitate understanding and interpretation of 
experimental results by other researchers” and will serve as a framework for this 
experiment (Keelan, 2004, pg. 181-189).  
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Table 2: Summary of Reported Quantities, Brian W. Keelan and Hitoshi Urabeb.  
Number of observers participating 
Number of excluded observers and reasons for exclusion 
Criteria for selection of observers 
Vision Tests administered to observers 
Pertinent characteristics of observer group 
Number of scenes 
Depiction (preferably) or description of scenes if fewer than six in number 
Subjective and objective nature of variation among test stimuli 
Other properties of test stimuli that might affect outcome of experiment 
Pedigree of reference stimuli if present 
Stimulus property observer was instructed to evaluate 
Psychophysical method employed 
Extent of explanation of the stimuli differences to the observer 
Illuminance (lux) or white point luminance (ed/m2) 
Stimulus size 
Stimulus type (reflection print, transparency, monitor image) 
Viewing distance (from the observer’s eye to the stimulus) 
Unspecified viewing conditions affecting perception of stimuli variations 
Treatment differences in attribute JNDs, JNDs of quality or SQS values 
 
 
Conclusion 
 The use of digital production for textiles is becoming more and more a reality as 
the technology and demand for customization rises from the consumer. It is important to 
keep in mind the importance image quality plays within this increased demand to ensure 
a product that reaches the masses is of satisfactory quality.  
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Chapter 3 
Research Question 
 
The preferences for the feel and appearance of inkjet printed textiles by the 
observer is the focus of this study. This research was exploratory and involved the use of 
qualitative and quantitative data and research. The research questions provide preliminary 
insight for the experiment that was conducted in two parts to evaluate how consumers 
feel about image quality on inkjet printed textiles. This experiment only covered 
preferences for clothing/accessories and does not include preferences on other textile 
production such as home décor. 
 
The research questions are as follows: 
Part I. Structured Interview 
What are the key aspects consumers and owners of clothing stores look for when 
purchasing clothing? 
• How important is individual style for the consumer? 
• Is there a belief that consumers are interested in or capable of printing 
their own textiles? 
• What are the most purchased textile types and patterns? 
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Part II. Psychophysical Experiment 
What does the consumer prefer when it comes to the feel and appearance (image quality) 
of an inkjet printed textile?  
• Are visual preferences of a pattern more important for a consumer than 
that of comfort or feel? 
• Does the type of pattern affect the viewer’s choices? 
• When the sample is intended for an application, ex. making a shirt, does it 
affect the observers’ choices? 
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Chapter 4 
Methodology 
 
Overview 
 The first part of this methodology involves the use of a structured interview with 
from boutique owners within the Rochester, NY area on their business practices, what 
textiles they prefer, and how they chose to stock items in their boutique. The second part 
made use of a rank order psychophysical test, for the evaluation of image quality on 
inkjet-printed textiles. Observers were asked to rank order their preferences of the fabric 
samples from highest preference to lowest preference based on feel and overall 
appearance of the textiles.  
 
Part I. Structured Interviews 
 The purpose of conducting structured interviews for this experiment was to gain 
more perspective on the boutique clothing market and what preferences exist in regards 
to clothing and textiles. A full list of the interview questions and structure can be found in 
Appendix A. Using the structured interviews, the researcher learned more about what the 
unique clothing seller, or boutique owner, stock within their store and why they purchase 
the merchandise they do. The responses of the interviewees were measured qualitatively. 
The concepts that were developed were how the clothing is chosen for a boutique, current 
business model and textile preferences. 
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Procedure for Interviews 
 For this analysis, the researcher personally interviewed five boutique owners 
within the Rochester, NY area, and one owner via email. The participants were found 
through the RochesterWiki online, as well as by word of mouth through the community 
at the Rochester Institute of Technology. Once the boutique owners were contacted and 
they agreed to participate, they were asked to take part in a face-to-face interview for 20-
30 minutes. Arrangements for the interviews were made via telephone communication or 
in a personal visit by the researcher. There was one exception to this process, as one 
boutique owner was not able to meet with the researcher as a result of a health condition. 
However, the boutique owner did participate via email by filling out a questionnaire style 
format of the interview questions. All face-to-face interviews took place within the 
boutique owner’s place of business. Each interviewee received the same set of questions 
as a way to standardize the procedure and research. The interview was constructed such 
that, should the boutique owner respond in a specific way, the questions could become 
more tailored to their first response. Each interview was recorded using the Audacity 
Software for Macintosh, to allow for all responses to be collected with the exact 
inflection and phrasing of the participant. For confidentiality reasons, the names of the 
boutique owners and their boutiques have not been published. Instead letter “B” and a 
number identifies each boutique, for example - B4. 
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Sample 
 There were six boutique owners interviewed, and all questions from the interview 
can be found in Appendix A. The boutique owners and their stores were only chosen to 
participate if they (and their store) fell into the Boutique Profile created by the researcher 
prior to contacting them. This profile also served as some of the main points to the 
questionnaire. The Boutique Profile may be viewed below in Table 3. 
Table 3: Boutique Profile 
Requirement Description 
Location  The boutique must be within a neighborhood. It must fit in with the general 
feel of the neighborhood allowing for those who live close within its vicinity to 
purchase items through a local seller. The seller themselves may not be of a 
chain store but rather have only one location to sell their items to the 
community. They must have a storefront as a way for customers to access the 
boutique. 
Brands The brands found within the boutique must be smaller unique brand labels. The 
brands in the store are ideally hard to find and are not typical of that which can 
be found within a shopping mall.  There may be some typical brand names but 
they must not consume the entire store. Example: The store carries a limited 
edition version of a Clark shoe but also has a hard to find shoe brand. The 
stock of the items must be around 5-8 of one item on the sales rack. The store 
should carry mostly clothing and have accessories minimally. 
Size The size of the boutique should be relativity small and ideally would only take 
up small storefront window and storeroom floor. Exceptions to this maybe 
made if the boutique recently has expanded or if the boutique is contained in 
two small levels.  
Market Boutiques should have a target customer audience for their store. It should be 
clear upon entering the store who the customer is for the boutique. The age 
range, sex or type of clothing is not important as long as there is a clear 
distinction of the demographic for who is shopping there.  
Services If possible, the boutique may offer a current form of customization for their 
customers. This customization maybe special orders for a customer or if 
applicable, the boutique owner may offer the designing, tailoring and 
construction of clothing by hand.  
Online Store Ideally, the boutique should have an online site that offers the ability for 
shoppers outside the community to shop within their store. The online site 
should provide another form of revenue for the boutique. If a website does not 
exist that is not a problem but the owner will be asked to explain why a web 
presence is absent within the structured interview.   
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 All of the boutique owners fulfill the same responsibilities for their various stores. 
They all must make the decision of what to purchase for their store, how to maintain the 
advertising, accessibility to the community and what services they provide. The 
questionnaire did not change according to the type of boutique it was since all owners 
must be responsible for the same types of duties to keep the boutique functional. This list 
was built from the responsibilities observed by the researcher from previous interactions 
with boutique owners and from working within the boutique market in Utica, NY for 
over 5 years. To see a full list of boutique owners’ job description see Table 4: Boutique 
Owner Job Description. 
Table 4: Boutique Owner Job Description 
Job  Description 
Boutique Owner • Must maintain and buy stock within 
store 
• Travel or order stock at least two times 
a year 
• Continue promotion of boutique to 
community 
• Maintain good customer relationships 
• Take care of general boutique 
maintenance, i.e. rent, cleanliness. 
• Be aware of customers needs and 
current fashion trends 
• Must apply fashion trends to customer 
base  
 
Interview Limitations 
 The limitations of the interviews are that only a sample size of six people was 
used for evaluation on boutiques and the preferences of the boutique markets. Also, there 
was the limitation of geographical location, as all boutiques were found within the 
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Rochester, NY area. Since the qualitative data is so small, no statistical inferences were 
made using the interview results.   
 
Part II. Psychophysical Experiment 
Procedure for Textile Samples 
 The first step of the psychophysical experiment was to obtain textile samples and 
determine a proper procedure for processing and/or creating them. The following section 
describes the methodology for obtaining the samples and creating the files for printing 
the textile patterns. 
 
Textile Samples  
 The samples for this psychophysical experiment were obtained from an on 
demand inkjet printing textile company. This company will be referred to as The Printing 
Company within this thesis as a way to maintain the privacy of the company and its 
procedures. 
 
Sample Size 
 The sample size for the textile samples was chosen to be five different types of 
fabric with three different patterns. In total the observer saw 15 different samples within 
the psychophysical experiment.  
 
 
 28 
Textile Types 
 The textile sample types were chosen based on the responses of the interviews 
with the boutique owners and the availability of different samples from the printing 
company. The textiles chosen and their composition for the experiment can be seen 
below in Table 5.  
Table 5: Textile Sample List 
Textile Composition General Characteristics 
Quilting Weight Cotton 100% cotton  Soft to touch, bright white, 
medium weight 
Organic Cotton Sateen 100% organic cotton sateen Soft to touch, bright white, 
medium weight, slight sheen 
Organic Cotton Interlock Knit 100% organic cotton Extremely soft touch, cream 
colored, thicker weight, 
flexible 
Upholstery Weight Cotton 
Twill 
100% cotton twill with an 
optic white finish 
Hard to touch, bright white, 
stiff but thick weight 
Silk Crepe de Chine 100% silk Soft to touch, dull white, thin 
weight 
 
Patterns 
The designs for the samples were chosen for two reasons. 1) designs were chosen 
in accordance to the responses of the boutique owners regarding common fabric patterns 
they sold within their stores, along with those they felt were always classic and constant 
among different fashion trends. 2) To test the reproduction range of the printer with a 
pattern that was neutral toned, colorful and one in between the color range. There were 
three different patterns: 1) plaid was chosen as a neutral 2) polka dots as the in-between 
3) stripes as the colorful pattern. Examples of the samples can be seen in Appendix B.  
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The patterns were made using the swatch tool within Illustrator and were tiled into a 1200 
pixels by 1139 pixels rectangle.  
Each sample had approximately a 68 pixel wide area that was left without any 
pattern. In this area, color patches were created to allow for measurement from sample to 
sample. Each sample contains a rich black, black (100% black ink), red, green, blue and 
various shades of mid grays. The mid grays for the color patches were chosen according 
to The Print Company Color Guide seen in Figure 4. The color guide provides 171 HEX 
values of colors that have been found to reproduce within the color gamut of the printers 
at The Print Company. Also included within the color patches were four to six different 
color squares of colors used within each pattern. All measurements of these color squares 
are made in the CIE Lab color space at D50 with a 2° observer.  
 
Figure 4: The Print Company Color Guide 
The polka dot and plaid patterns were obtained open source through the Adobe 
Exchange by the user named Patternlicious. The researcher made the striped pattern. 
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Workflow of Researcher and The Print Company 
The Print Company had specific guidelines that needed to be followed for the 
proper workflow and use of their site for this thesis experiment. All files must be 1200 by 
1200 pixels, or 8 inches by 8 inches in size. The resolution had to be at least 150 dots per 
inch, but could be greater as long as the file size did not exceed 40MB. The file formats 
that were allowed for submission included TIF, JPG, PNG, GIF, AI, EPS and SVG. The 
researcher chose to submit the textile sample files using a TIF file format to allow for 
better control of resolution and file handling within the early stages of the workflow. All 
samples were created using Adobe Illustrator and then exported as TIF files at 300 dots 
per inch. The researcher then downsized the files using Adobe Photoshop to fit the 
resolution and file size requirements of The Print Company. 
The Print Company would accept CMYK, RGB, index or CIE Lab color, but 
warned the user that the output will not necessarily match the original design. This is due 
to the fact that The Print Company only uses two different color spaces: RGB and CIE 
Lab. It is suggested that you work within either space for best color reproduction results. 
For the sample creation, Adobe RGB was used in order to obtain colors from the Color 
Guide provided by The Print Company, and then the sample files were converted to CIE 
Lab within Adobe Photoshop. 
The Print Company used a specific method of profiling their devices. In their 
website they state:  
When creating a new profile, our software creates over 10,000 
chips of color to be read by a spectrophotometer. Each chip is a percentage 
of our 8 different inks. After being printed, the spectrophotometer reads 
each tile and assigns each splash of pigment a LAB color value. (2011) 
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From this profile process they are also able to develop a Color Map, which is 
available for purchase, that contains over 3,600 color patches and their corresponding 
HEX values. This Color Map is also downloadable as an Adobe Swatch Exchange 
Library file for use within the Adobe Creative Suite. 
A basic outline of The Print Company’s workflow can be seen in Figure 5, and a 
comparison of the file creation workflow between that of The Print Company and the 
researcher may be seen in Figure 6.  
The researcher chose an alternative workflow, similar to that of an early binding 
workflow, from that suggested of The Print Company to allow for more control within 
the printing process. This methodology allowed problems such as color conversion of the 
files in the printer to be minimized, and overall image quality to be better monitored and 
managed.  
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Figure 5: The Print Company Color Workflow 
Receives
File
Correct 
color space?
Convert to 
RGB or LAB
File goes to 
RIP
Prints CMYK
The Print Company Predicted Color Workflow
Yes
No
 33 
 
 
Figure 6: The Print Company and Researcher Comparative Workflow 
Create design using 
Photoshop or Illustrator, 
in RGB or CIE Lab color 
space
Upload file (JPG, PNG, 
GIF, TIF, SVG, AI, or EPS)
must be 150dpi and no 
larger than 40MB
Select Fabric, Size and 
Layout
Check out
The Print Company Suggested 
Workflow
Create design using 
Illustrator in RGB 
color space (Adobe 
1998)
Upload file TIF file 
to Spoonflower
Select Fabric, Size 
and Layout
Check out
Save as TIF, 
300dpi 
Open TIF in 
Photoshop 
Resize image down 
to 150dpi
Save as new TIF  
file
Researcher Workflow
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Measuring for Color 
 Since The Print Company does not provide information on the consistency of 
their color reproduction to the public, the color bar on the side of each sample allowed 
the researcher to measure for color consistency. Each patch was measured across the 
different fabrics with a spectrodensitometer at D50 with a 2-degree angle to obtain CIE 
Lab values to determine color consistency between the printer and different fabrics.  It is 
important to note that this part of the methodology is not the main focus of this thesis.  
 
Limitations 
 The Print Company considers the information regarding their workflows and 
materials used to be proprietary, so there are some assumptions present, including the 
assumption that all the samples are printed off of the sample type of printer. The Print 
Company only sells a limited number of fabrics, seven total, which limits the different 
types of fabric that could be tested for image quality.  
 
Psychophysical Experiment Administration 
 The psychophysical experiment represents the basis of this thesis and research. 
The purpose of administering a rank order test for this experiment was to gather more 
information on what the boutique owner and consumer felt was most important in regards 
to feel and appearance of inkjet-printed textiles. A rank order test was chosen due to the 
quality and the quantity of the samples. The rank order test includes qualitative data for 
this experiment. The responses in the sections of the experiment in which the observer 
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must rank order samples will be measured quantitatively, as well as their responses to the 
free response questions within the experiment, as the results are dependent upon the 
interviewee’s response to the various questions and textile samples. The concepts that 
were hoped to be developed were how the viewer responds to the appearance and feel of 
different inkjet printed textile samples when applied to different clothing applications. 
 
Procedure for Experiment 
 For this part of the experiment, the researcher personally administered the rank 
order test to 31 observers. The observers included some of the boutique owners who had 
participated in the structured interview, customers of the boutiques, and several 
individuals that fell within the criteria for an observer, which is explained further later in 
this methodology (within the sample section). All participants were contacted to ask for 
their participation or, if they where a customer within the boutique, they were asked if 
they would like to participate in person. The experiment took approximately 25-30 
minutes for the observer to complete. The experiment took place face to face with the 
observer and the location of the experiment varied from the boutique owner’s stores to 
the RIT campus. However, lighting was kept consistent with the use of a portable light 
booth with illumination D 6500K. Each observer’s responses were recorded within an 
Excel sheet and a Microsoft Word document for any extended responses. 
The experiment consisted of three different sections. In the first section, the 
observer was asked to rank order each pattern sample according to overall image quality 
without touching the fabric. It is important to note, touching would mean any rubbing of 
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the fabric or placement on the skin in a fashion similar to clothing. They were also asked 
to explain their reasoning for the rank order they chose. 
The second section of the experiment tested the overall feeling of the fabric. This 
time the observer was given textile samples with no pattern on them (these samples were 
the same as those used with the printed patterns). This time the observer was first asked 
to rank order the samples according to the feel if they were to make a shirt from the 
different materials. They were then asked to go down the line and answer yes or no as to 
the acceptability of the fabric to the application. Next, the observer was asked to explain 
their rankings. The same procedure was used again, but this time the observer was to ask 
to consider the tactile feel of the textiles, as it would apply to making a bag. Once again, 
the observer was asked to evaluate acceptability and explain their choices. 
The third and final section dealt with both the appearance and feel of the textile 
samples. Once again the observer was asked to look at the printed samples and rank them 
according to appearance, however this time they were able to touch the samples for 
tactile feeling. First the observer was asked to rank order the patterns according to the 
combination of their overall feeling and appearance, without being told what type of 
garment the pattern would be made into. Then, the observer was again asked to rank 
order the samples for both the creation of a bag and a shirt, similar to that of Part II, but 
this time being allowed to touch the textile. Again, they were asked to evaluate 
acceptability and explain their choices for ranking the way they did. This was done for 
each pattern - plaid, stripes and polka dot. The patterns were ranked according to 
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observer preference. The rankings of each viewer and their short answer responses were 
noted and recorded. 
 To help with lessening fatigue on the observer, samples were randomized for the 
observer to rank order within Part I and Part III of the experiment. Also, if time was a 
constraint the observer was asked only once within Part III to explain their choices and 
should their reasoning change through the experiment to notify the researcher. To view 
the entire experiment script please refer to Appendix C. 
 After all data was collected from each observer, a count for the rank of 
each sample was taken, for example it was counted how many times the twill sample was 
chosen first, second and so on for each rank placement and fabric sample. These numbers 
were then used to find a median value and graphed into histograms to determine which 
sample was the most favored for each section of the experiment. For a full analysis of this 
section, please continue to Chapter 5 Data Analysis. 
 
Sample 
There were 31 observers, which was a mix of boutique owners interviewed previously 
and those whom commonly shop within the boutique market. All observers participated 
in the same experiment and responses from the experiment outline that can be found in 
Appendix C.  The observers that were not boutique owners were only chosen to 
participate if they fell within the Observer Criteria created by the researcher prior to 
contacting them. The criteria can be seen in Table 6, which was developed using 
information from the structured interviews as well as observations of customers when 
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administering the structured interviews within the boutiques. Before each experiment, the 
researcher read to the observer a document of consent. 
. 
Table 6: Observer Criteria 
Requirement Description 
Familiarity Must have overall familiarity of what a 
boutique is.  
Purchases Have made a purchase from a clothing 
boutique in the past or recently before 
interview 
Imaging 
Knowledge 
Imaging knowledge is not required, only a 
willingness to participate 
Fashion Must have some concept of what is in style 
within fashion. 
 
Limitations of Experiment 
The limitations of the experiment results are that only a sample size of 31 people 
was used for evaluation on image quality of the samples for overall appearance, 
application and tactile feel. Since the qualitative and quantitative data is so small, only 
minimal statistical inferences were made using the observers’ results. A larger sample 
size is needed for truer statistical inference within the experimental analysis.  
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Chapter 5 
Data Analysis 
 
Overview of Structured Interview Data Analysis 
To determine what the main concerns were regarding current clothing and textile creation 
for the clothing buyer, the first part of the experiment was to interview participants, 
categorized as boutique owners (B#). Each participant was interviewed individually, and 
Part 1 of the analysis highlights the similarities between these participants. Parts of each 
interview were included for this analysis. A full list of the interview questions can be 
found in Appendix A. 
 
Interview Analysis 
B1: Women’s clothing boutique owner 
B2: Women’s clothing boutique owner 
B3: Men and women’s clothing boutique owner 
B4: Men and women’s clothing boutique owner 
B5: Women’s clothing boutique owner 
B6: Women’s clothing boutique owner 
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General Boutique Questions 
Table 7 shows some of the responses to the general information portion of the 
interview regarding boutiques and their customers. The average time in the boutique 
business was around 4-5 years, and most owners had staff that served more as volunteers 
than paid employees. While most had a staff of 2-4, few boutique owners have enough 
capital to hire employees. B6 was quoted as saying, “It’s a great business and a fun 
career, but owning your own store is not going to make you rich. It is a lot more work 
than it appears.” Despite the financial hardship each boutique owner had a clear idea of 
his or her demographic and found that many customers made an effort to actually travel 
to their store to shop. The local community near their location supports all six boutiques, 
especially those located within a tourist location. B4 stated, “20 percent of [my] 
demographic is based on tourism due to my location.”  
Currently, 5 out of 6 boutique owners all purchase their clothing and textiles from trade 
shows based mainly within the New York City area. B2 and B4 both attend these trade 
shows twice annually. However, such travel is considered extremely costly, and as such 
some only went once a year. B5 said that they only purchased items for the boutique that 
could easily move from one season to the next to allow for less travel and need for 
purchases. 
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Table 7: Comparison of General Boutique Information. 
Information B1 B2 B3 B4 B5 B6 
Years Open 4 years 5 years 4.5 years 13 years 8 months 6 years 
Employees 1-2 5 4 5 2 3-4 
Demographic N/A 50-60 18-35 20-35 35-65 25-55 
Unique Items 
for purchase  
Yes Yes Yes Yes Yes Yes 
People Travel 
to Store 
Yes N/A Yes Yes, 20% 
is tourism 
Yes N/A 
Customers 
local 
Yes Yes Yes Yes No Yes 
Clothing 
Purchased 
Through 
trade 
shows 
Through 
trade 
shows 
Through 
trade 
shows 
Through 
trade 
shows 
Manufacturers 
in US and 
Canada 
Through 
trade 
shows 
 
Current Textiles and Purchases 
 After asking general questions regarding their businesses, which can be found in 
Appendix A, Part II, questions 1 to 7b, the boutique owners were questioned further on 
their current practices regarding textile production. Some of the responses may be seen 
below in Table 8. 
 When it came to purchasing items for their stores B2, B3, B4 and B6 all felt that 
the aesthetics of the garment are what led them to purchasing an item for their boutique. 
B1 felt that price was more important than aesthetics and told the researcher, “I look at 
price and then feel the fabric when purchasing something”. B5 thought the comfort and 
feel of the garment and textile should be put above anything else. 
When asked, “What types of fabrics do you feel your customers gravitate to most 
frequently?” Five out of six boutique owners thought that their customers gravitated more 
towards natural fiber based textiles, specifically cottons, than that of synthetic based 
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textiles, such as those based in polyesters. However, B5 did feel polyester blend based 
textiles were chosen more over natural fiber textiles, as they are cheaper for the customer. 
All the boutique owners felt their customers gravitated to different textile patterns but this 
may be due to the varying demographics that each boutique serves. 
As for the current availability for the customer to either customize or special order 
clothing from boutiques, responses were mixed (Question 6). B1 and B2 would allow for 
the customer to make a special order, but only if they felt they could trust the customer 
would purchase the special order item. B3 and B4 would not allow for special orders for 
their customers due to the availability from the manufacturers and the non-guarantee of 
purchase from the customer. B6 offers tailoring as a service within their boutique - this 
type of business model allows for the customer to specialize their clothing more than 
other boutiques. However, B6 did state, “We do tailoring, but ordering a specific item 
from a manufacturer is tough since most of the places we order will only make a limited 
amount of cuts of a certain item.” 
Table 8: Comparison of Current Textiles and Purchases 
Information B1 B2 B3 B4 B5 B6 
Most 
Important 
Aspect of 
Clothing 
Price Aesthetics Aesthetics Aesthetics Feel 
(comfort) 
Aesthetics 
Fabric 
Customers 
gravitate to 
most 
Cottons Cottons, 
Linen 
Cotton Cotton Polyester Silks, 
Cotton, 
Denim 
Most Popular 
Patterns 
Dark 
Patterns 
Polka Dots, 
Stripes 
Floral N/A Geometric Stripes 
Custom 
Orders 
 
Yes Yes No No Maybe Yes, (offers 
tailoring) 
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Custom Textile Ability 
 The owners of the boutiques were not only asked about their current methods of 
textile procurement, but also what they thought about future custom textile ability for 
their businesses; these questions can be found in Appendix A, Part III, questions 1-7. A 
sample of their responses is used within this section of the analysis and can be seen in 
Table 9. 
Table 9: Comparison of Custom Textile Ability 
Information B1 B2 B3 B4 B5 B6 
If it was easy for 
customers to design their 
own textiles, would they? 
Yes (but 
only if they 
could try it 
on) 
Yes Yes No No Depends on 
the 
customer. 
If it was as easy to make 
your own clothes, as it is 
a photo book, would you? 
Yes Yes No No Yes Yes (but 
only if 
produced in 
USA) 
Would you invest in an 
easy to use kiosk like 
device to print textiles on 
demand? 
No No Only if 
cost 
affective 
No No Only if cost 
affective 
If you could easily make 
your own fabric, would 
you make you own 
clothing line? 
Yes Yes Yes No Yes Yes 
Would customers pay 
more to have something 
they made in your store? 
Yes Yes No No Maybe Maybe 
 
When asked, “If it was easy for your customers to design their own patterns and 
print their own clothing, do you think they would?” Three boutique owners felt that their 
customers would be able to handle creating and designing their own custom textiles. B3 
states, “I do. Especially our customers, we have a creative and unique customer base.” 
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Those owners that did feel their customers would be able to successfully create their own 
textiles were those that had a customer base that they told the researcher was “artistic”.  
 B4 and B5 felt that their customers would not be able to create their own textiles 
for various reasons. B4 told the researcher that their customers were the type that wanted 
to have instant gratification and not think about an outfit in the long term, or would not 
want to wait for something to be created. B4 said, “No, I think people are into instant 
gratification and they have money and it’s burning a hole in their pocket and they don’t 
want to wait for something to be made.” B5 felt that their demographic age range and 
time factors would not be able to handle creating something. B5 stated, “My customer 
base is usually older and too busy to do that, they want it [outfits] put together for them.” 
 In contrast, B6 felt that it truly depended on the type of customer and not on 
demographic. B6 stated, “It all depends on the person and their preferences on how they 
want to get their clothing.” 
 If custom textiles become a more developed market, the workflow must be easily 
understandable and useable for the average consumer. Using the example of an online 
photography book and its simplicity for the workflow to create a photo book, in Question 
3, the boutique owners were asked if they felt if it was just as easy to make their own 
textile, would they. Four boutique owners said yes without any hesitation. B3 and B4 felt 
that they would not produce their own textile, even if the workflow to do so were 
extremely easy. B3 states, “I wouldn’t because buying clothing is an experience. I think 
trying on clothing and feeling the clothing on your body is very important.” Since this 
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method of textile creation would most likely be based in an online setting, there is a sense 
that something would be lost for the owners when obtaining the textile or clothing item.  
 An in-store option for customized textiles is a kiosk-like device that would allow 
for customers to produce the textile. Again, the owners were asked if, in this capacity, 
with the same ease of use as a photo kiosk, they thought they would invest in a device 
like this. Four out of six said no, most feeling that such a device would overwhelm their 
customers. B1 explained, “I don’t think the customers are ready. They need so much help 
they would become overwhelmed.” B2 also said that only if the machine was behind the 
scenes would they then invest, as they do not want to portray a feel of “do-it yourself” to 
their boutique image.  B3 and B6 felt that they would invest in such device, but only if 
the price point for investing in the machine was good.  
 It seemed that, in general, there was slight resistance from almost all the owners 
on allowing the customers to create their own textiles. However, when asked, “If you had 
the ability to easily design and print your own fabrics, would you design your own 
clothing line for sale at your boutique?” the response was much more positive. Five out 
of six boutique owners felt that they would like taking on such a project. B4 said that this 
would not be possible for them to do such a project, saying it was “not my area of 
expertise.” However, in reference to creating a clothing line, B2 stated, “Yes, I have been 
tempted to do that, actually. It is just a lot of work and very expensive…but I think it 
would be very fun.” All five owners had similar responses and seemed to be very 
enthusiastic about being able to create something of their own for their stores. 
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 Finally, the owners were asked in question 7 if they felt their customers would 
pay more for something that they created through their boutique. B1 and B2 both agreed 
that their customers would pay more to have something custom from their stores but, B3 
and B4 both said no. B5 and B6 were unsure, but B6 does currently have a tailoring 
service that is an extra for customers, so they felt that if they paid more for tailoring they 
may pay more for a custom textile. However, it was unclear if it would be a sure thing. 
 
Online Store and Presence 
 In the last section of the interview, boutique owners were asked about their online 
presence. As many custom textile retailers to the public exist in an online format, it is 
important to understand the boutique market’s online storefronts. The responses to this 
section of the interview maybe seen in Table 10 and a full list of the questions can be 
found in Appendix A, Part IV, questions 1-5.  
Table 10: Comparison of Online Store and Presence. 
Information B1 B2 B3 B4 B5 B6 
Online 
Presence 
(website)* 
No 
(Facebook) 
Yes Yes Yes No Yes 
Rely more on 
online sales 
N/A No No No N/A No 
Online and 
store portray 
same 
atmosphere 
N/A Yes No Yes N/A Yes 
Popular items 
the same in 
store as online 
N/A No No Yes N/A Yes 
* It should be noted if there was no online presence the following questions were not 
asked of the interviewee.  
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While four out of six boutiques did have a website (and even B1 had a Facebook 
page that was used for promotion online). Most felt that their website was under utilized. 
B3 stated, “I think that our online store is basic. It shows the most recent products and 
gives a good idea what type of things we have in the store at the moment”. This appeared 
to be a common theme among the owners as many commented that it was difficult for 
them to keep the online store up to date. It seemed the website was used more for 
promotion of the store and to say there was a presence online. 
When asked “Do you find that you rely more on your online store than that of 
your physical place of business?” none of the boutique owners felt that they relied more 
on their online storefront than that of their physical place of business. B2 originally said 
that they did at first for their business due to the original location of the boutique, but 
since the move the dependency has reversed.  B2 said, “For the first four years, 75% of 
my business was web based and 25% walk in. However, with my new store front, walk-
ins are 80% and online is 20%”. B6 went further and said that they don’t really promote 
the website, so they feel they don’t get as much revenue from it.  
B2, B4 and B6 all felt that their online store portrayed the same atmosphere as 
their physical place of business (Question 3). However, B4 said that while the store had 
the same atmosphere online and in person, the demographic that purchased online was 
different. B4 told the researcher, “My customers that come in the store are in their 20s 
and want a shirt to go out in tonight. I think when you shop online you are a little bit 
older, looking at price more and are more willing to wait.”  
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B4 and B6 said that the items that are popular in the boutique were the same items 
that are popular for sale in their online store. B4 said that only a specific department of 
their store was for sale online, but this is also the department the boutique is known for. 
Since only the best selling items made it to the website, they were guaranteed that items 
online would sell. B6’s boutique is also known for specific retail items, and sells those 
through their online store, along with other items from the boutique. Despite having more 
variety, the specialty item still does the best for sales online over other items found within 
the boutique. B2 and B3 disagreed that the items sold online were the same as those 
within the physical place of business. B2 states, “No, online people buy items such as one 
shirt or [pair of] pants, but not because they are pieces that go together but rather things 
they have been dying to get. Whereas in store, you can create a whole outfit that will go 
together.” 
 
Overview of Textile Samples 
 The color bars of each textile sample was measured prior to the administration of 
the experiment to the Observers. It is important to note that this thesis does not 
extensively cover the color management or process control of the samples from The Print 
Company. However, this data does provide further information on what steps The Print 
Company may have made to provide sufficient image quality to its customers. 
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Evaluation of File Handling for Textile Samples 
 The results of the CIE Lab values (D50 at a 2° observer) of the color bars of each 
sample can be found in Appendix D. Each textile sample’s color bar was measured along 
with what was referred to as “fabric white”, which is simply the area of the fabric with no 
printed area. What was found after the evaluation of the samples was that almost all of 
the samples were found to be out of the Just Noticeable Difference (JND) of ± 3 (ΔE of 
a*b*) from that of the original digital file submitted into the workflow. For example, the 
original Lime color patch found within the Polka Dots pattern (values measured on 
Interlock Knit) was made with an L* value of 75 but when measured with a 
spectrophotometer was found to have an L* value of 78. 
 Another finding was made in regards to the overall a* values of the printed 
samples. The samples were found to have higher positive a* values than b* making the 
samples appear to have a red shift and look more saturated. For example, the a* value of 
the brown patch found on the Plaid pattern, printed on Twill, was found to have an a* 
value of 15.36 when measured even though the digital file originally had only an a* value 
of 9.  
 The neutral patches of the samples were found to have consistent L* values and 
were more within the values for the JND. The digital value of the lightest grey was an L* 
of 77. When measured with the spectrophotometer Interlock Knit, Twill, Quilting Cotton 
and Silk all had values within ± 3 of 77. The Quilting Cotton, had a L* value of 71.15 but 
within the sample itself appeared neutral.  It is important to mention that the values of the 
 50 
grays were not totally neutral and all had some a* or b* value within them. Most were 
within the ± 3 of zero but some fabrics like the Interlock Knit had b* values as high as 6.  
 Two factors may play into the measured CIE Lab values of the samples. The first 
is the type of fabric that is used and the brightness of white found within that fabric. For 
example, the Interlock Knit contains a yellow cast and may contribute to the higher 
positive b* values found within that fabric. It was found after measuring the samples with 
an i1iSis for the presence of OBAs. OBA’s absorb ultra-violet radiation and re-emit it 
within the blue part of the color spectrum causing a peak when measured (Hunt, 2011, 
pg. 101). The Twill and Cotton Sateen samples both contained OBAs of some kind, 
though the composition of OBAs was not determined, the peak in remittance can be 
observed in Figure 7. 
 
 
Figure 7: Measurements for OBAs in Textile Samples 
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Another factor is that the process of The Print Company may not have to be a perfectly 
color managed file but rather to play into the ‘pleasingness’ of the samples for their 
consumer. If The Print Company was to use Saturated Rendering Intent within their RIP; 
they would see a higher level of vibrancy within their output colors. The neutrality that 
would be achieved through color management would not necessarily be an output the 
consumer would prefer. The Print Company may instead handle their files in a way to 
allow for the viewers preference of perceived color rather than numerically correct color. 
 It was found within the process of administering the experiment that the non-
neutrality of the color within any of the samples did not disturb observer’s preferences. 
Many observers often commented on the quality of the color during the interview 
process. It was also found when the color bar of the Stripe sample was graphed that Twill 
had the largest color gamut. 
 
Overview of Data Analysis for Psychophysical Experiment 
To answer the second set of research questions regarding consumer preferences, a 
psychophysical experiment in three parts was administered to 31 observers; each 
observer will be referred to as Observer #. Each observer took the experiment 
individually and this section of data analysis highlights the responses and trends seen 
with these participants. Data of the median of samples chosen were taken and observer 
responses to their choices are included for analysis. The lists of the textiles used and their 
general characteristics can be found in Chapter 4 Data Analysis, Table 5. For a full list of 
the data and the experiment script please see Appendixes C and E. 
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Part I: Rank Order According to Image Quality 
In Part I of the psychophysical experiment the observers were asked to rank order 
the samples from their highest preference (1) to lowest preference (5) according to 
“overall image quality” of samples, and were asked not to touch the samples in any way 
when making their choices. Within Appendix C the full list of questions can be viewed in 
Part I, questions 1 to 1c-2. 
The Stripe pattern was first given to the observers to rank order according to 
image quality only. It was found that Twill was the highest chosen sample for the stripe 
pattern, with a median of 1, and was ranked 19 times as the highest preference (1). 
Observer 2 commented on the “whiteness and brightness” of the textile bringing out the 
vibrant colors found within the sample pattern. Observer 29 also felt that the “colors of 
the fabric really pop and are vibrant”. Such responses to the Twill were the most common 
among the Observers. No other sample was ranked as frequently for highest preferred. 
The Silk sample was the least preferred sample for the Stripe pattern, with a 
median of 4, and was ranked the lowest preference (5) 14 times. However the knit sample 
was also ranked lowest preference 14 times, and had a median of 4. Observer 30 felt that 
the Knit sample was “less chromatic and the yellowness of the fabric dulled the color of 
the pattern.”  Observer 10 also had a similar reasoning for choosing the silk as their 
lowest preference, as it “didn’t look bright and the fabric looked cheap with the pattern”. 
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The median value of each sample and graphical distribution of rank can be seen in Figure 
8. 
 
Sample Median 
Silk 4 
Cotton 
Knit 
4 
Quilting  
Cotton 
3 
Cotton 
Sateen 
2 
Twill 1 
 
 Figure 8: Rank Values and Median for Stripe Sample Part I 
 
The median value of each Plaid sample and graphical distribution of rank can be 
seen in Figure 9. The Plaid pattern when given to the observers to rank saw slightly 
different results. Cotton Sateen, Quilting Cotton, Cotton Knit and Twill were ranked with 
the highest preference 7, 9, 5, and 8 times respectively by the observer. However, 
Quilting Cotton and Cotton Sateen both had a median of 2 but Quilting Cotton was 
ranked highest preference more (9 times). Observer 25, who favored the quilting cotton, 
said their choice was due to the fact that, to him, the colors “looked more vibrant and 
sharp”. 
The Twill sample had the lowest preference for most viewers, and was ranked the 
lowest 13 times. It had median of 3, but had some slight distribution towards neutrality 
(3) within the ranking. Observer 15 felt that the samples appeared to be “too red” while 
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Observer 2 noted the fabric in combination with the pattern looked “too hard and had a 
cold feeling.” It is important to note, some did like the Twill sample for reasons such as 
“brightness of substrate with the pattern”. However, Cotton Knit and Silk were also both 
ranked as the lowest preference 10 times and had a more concentrated ranking towards 
the least preferred side of the scale, and thus had higher median values. Cotton Knit and 
Silk both had a median value of 4.  Observer 20 felt that the Knit and Silk fabric texture 
made the pattern look “blurry”.  
 
Sample Median 
Silk 4 
Cotton 
Knit 
4 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 3 
 
 Figure 9: Rank Values and Median for Plaid Sample Part I 
 
The third pattern that was given to the observers in Part I was the Polka Dot 
samples. The median value of each sample and graphical distribution of rank can be seen 
in Figure 10. The most chosen sample for the observers’ highest preference was Twill 
with 10 observers ranking it the highest preference. Observer 21 explained that their 
choice for the Twill as their highest preference was due to the “vibrancy of color”. 
However, Cotton Sateen and Quilting Cotton were also ranked highest in similar 
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numbers. Cotton Sateen was chosen 8 times as the highest ranking and Quilting Cotton 
was chosen 7 times.  Quilting Cotton, Cotton Sateen and Twill all had a median value of 
2.  However, Twill did have a higher concentration of high preference (1-2) rankings. 
Observer 16 felt that the Cotton Sateen image quality allowed them to imagine it in an 
application of a shirt due to quality of the pattern on the fabric.   
The Cotton Knit was the least preferred sample and was ranked lowest preference 
15 times. Many observers felt that the color of the textile threw off the pattern. Observer 
12 felt the pattern and textile combination were just “ugly”.  
 
Sample Median 
Silk 4 
Cotton 
Knit 
4 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 2 
 
 Figure 10: Rank Values and Median Value for Polka Dot Sample Part I 
 
Part II: Rank Order According to Tactile Feeling 
For Part II of the experiment the observer was asked to rank the five different 
fabric samples without any pattern. Each of these five samples were the same fabric as 
used for the printed samples. The observers were asked to rank order the samples from 
their highest to lowest preference for the overall feel of each sample for a specific 
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application. Within Appendix C the full list of questions can be viewed in Part II, 
questions 2 to 2b-2. 
 Observers were first asked to rank the samples from highest preference to lowest 
preference, based on how likely they would be to make a shirt out of the samples. Cotton 
Knit was ranked 13 times has the highest preference (1) for a shirt and had a median 
value of 2. Also, the Cotton Knit was never ranked as a lowest preference (5) for this 
application. A common word used to describe the Cotton Knit was “comfort”. Observer 
9, felt that the “softness” of the fabric would allow it to make a great shirt.  Cotton Sateen 
was also chosen 9 times for highest preference and had a median value of 2. Observers 
that favored this fabric noted that it was soft but looked like it would hold its shape as a 
shirt. Observer 19 said that the Cotton Sateen provides comfort while being “light and 
durable”. The least preferred sample was Twill. It was ranked 26 times as the lowest and 
had a median of 5. Most of the observers just commented that the fabric was 
uncomfortable for a shirt. 
 In Part II, observers were asked to note their acceptability cut off for a shirt. 
While most observers did not have the same top ranking, many felt their cut off was 
within the first three samples they ranked. When an image on the fabric sample was not 
included, it was noted that the samples such as Cotton Knit ranked higher in observer 
preference. The Cotton Knit moved from a median value of 4 to 2. The median value of 
each sample and graphical distribution of rank can be seen in Figure 11. 
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Sample Median 
Silk 4 
Cotton 
Knit 
2 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 5 
 
 Figure 11: Rank Values and Median for Application of a Shirt Part II 
 
After ranking the samples with no pattern for a shirt, observers were then asked to 
rank the samples from highest preference to lowest preference, based on how likely they 
would be to make a bag out of the samples. The median value of each sample and 
graphical distribution of rank can be seen in Figure 12. 
The Twill sample was the most preferred by almost all the observers for their 
highest choice for a bag. Twill was ranked 28 times as the highest preference (1) and had 
a median of 1. Observers commented most on the Twills “durability”.  Observer 29 
stated, “This fabric is closest to the canvas bags I actually use.” Quilting Cotton was 
ranked once as highest preference (median value of 3) and Cotton Sateen was ranked 2 
times as a highest preference (median value of 2). Both also had an even distribution 
when graphed.  
Cotton Knit and Silk were never chosen as a highest preference. However, for the 
lowest preference Silk was chosen most often and was ranked 5 (least preference) 26 
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times and had a median of 5. Observer 19, like most of the observers, felt the Silk sample 
was to “thin and stretchy”.  Observer 31 also commented that the Silk sample and Cotton 
Knit sample “did not relate to the object [bag]”. Quilting Cotton, Cotton Sateen and Twill 
never had a rank order of 5 (least preference).  
 
 
Sample Median 
Silk 5 
Cotton 
Knit 
4 
Quilting  
Cotton 
3 
Cotton 
Sateen 
2 
Twill 1 
 
 Figure 12: Rank Values and Median Rank for Application of a Bag Part II 
 
The cut off for acceptability for the observers, no matter how they ranked the 
samples, always occurred within the first to second rankings. Observer 22 said that the 
top choice was the most “firm” in texture for a bag. Also, while Twill may have been the 
most chosen sample for the bag application, when observing the feel of the Twill in 
comparison to all the other available samples it must be noted the Twill textile is thickest 
in width and roughest in texture of the samples which may have lead to the observers 
choosing it the most over the other samples. 
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Part III: Rank Order According to Tactile and Image Quality 
In Part III of the experiment the observers were asked to rank order the samples 
with patterns once again but now had the ability to touch the samples. Observers were 
asked to rank order the samples from highest preference to lowest preference for the over 
all impression of each fabric for both feel and appearance for three different applications. 
Within Appendix C the full list of questions can be viewed in Part III, questions 3 to 3i-2. 
Data collected from those results can be viewed in Appendix E. 
For the first section of Part III the observer was asked to rank order each of the 
three pattern samples for both feel and appearance without an application in mind.  
For the Stripe samples, the Quilting Cotton was the most favored by observers. It 
was ranked highest (1) 13 times, and second highest (2) 10 times. The median of the 
sample was 2. Observer 3 stated that they liked the “soft feel of the fabric with print 
quality”. Cotton Sateen also had a median value of 2, but was ranked first choice 6 times, 
the same number of times as the Cotton Knit. Many observers commented on the 
similarity between the Cotton Sateen and Quilting Cotton and had trouble discerning 
between the two samples. When ranking these two samples this closeness is shown as the 
Cotton Sateen was ranked 14 times for the second highest rank (2) order and their same 
median values. The lowest ranked sample was the Silk. It was ranked least preferred 14 
times and had a median of 4. The Twill was also ranked low and was ranked 11 times as 
the lowest preference and had a median of 4. Observer 9 stated that the Twill sample was 
too “stiff” to the touch. 
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These results are different than those in Part I of the experiment. Many observers 
favored the Twill for its appearance, but then once able to feel the texture of the sample 
ranked it last (5) or close to it (4). The Quilting Cotton in the prior section was found 
mostly with middle distribution (3-4) almost towards neutral but the feel of the fabric 
changed the observers’ tendencies towards it. The median of each sample and graphical 
distribution of rank can be seen in Figure 13. 
 
 
Sample Median 
Silk 4 
Cotton 
Knit 
3 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 4 
 
 Figure 13: Rank Values and Median for Stripe Pattern Part III, Section I 
 
For the Plaid samples, unlike the Stripe samples, there was an almost even 
distribution of ranking for highest preference (1). The median of all the Plaid samples and 
graphical distribution of rank can be seen in Figure 14. The Quilting Cotton and Cotton 
Sateen both were the most favored by the observers. The Quilting Cotton had a median of 
2 and was chosen 8 times for highest preference (1) and 12 times for second highest (2). 
The Cotton Sateen was chosen 9 times for the highest with also a median of 3. It is 
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important to note that the Cotton Sateen also had more neutral ranks (3) with 10 than the 
Quilting Cotton with 7. This closeness again indicated the similarities between the two 
samples as noted by the observers. Observer 21 said, “the quality of the sample is great 
and there is a nice texture”.  The lowest ranked sample was the Twill, having been ranked 
as the lowest preference 18 times. It also had a median of 5. Many observers noted the 
reddish color over the sample and Observer 21 also commented on how the fabric felt 
like a “drape”. 
The observers’ complaints about the red cast of the Plaid pattern on the Twill 
sample coincided with the CIE Lab values mentioned earlier in the Evaluation of File 
Handling for Textile Samples. The researcher has theorized that the printer, in an effort to 
make output more pleasing for the observer, created the red shift, however it was a source 
of complaint for most observers.  
 
 
Sample Median 
Silk 4 
Cotton 
Knit 
3 
Quilting  
Cotton 
2 
Cotton 
Sateen 
3 
Twill 5 
 
 Figure 14: Rank Values and Median for Plaid Pattern Part III, Section I 
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The median of all the Polka Dot samples and graphical distribution of rank can be 
seen in Figure 15. The third sample, Polka Dot, Quilting Cotton was ranked 12 times for 
highest preference (1), more than any other sample and had a median of 2. However, the 
Cotton Sateen had a higher distribution in the second highest rankings than that of the 
Quilting Cotton but also had a median of 2. This is a shift from the first section of the 
experiment as observers’ favored the Twill for image quality yet when allowed for tactile 
tendencies to be taken into consideration they were more inclined towards the feel of the 
Cotton samples. Observer 23 commented that they felt the cotton samples were a good 
middle for whiteness of fabric and brightness of color for that particular pattern.  Twill 
was ranked lowest preference (5) 12 times along with Silk that was ranked lowest 
preference 13 times. Both had a median of 4.  
The Cotton Knit when ranked only visually in Part I of the experiment was ranked 
with the lowest preference 15 times, however when tactile was included it had a more 
even distribution.  
 
Sample Median 
Silk 4 
Cotton 
Knit 
3 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 4 
 
Figure 15: Rank Values and Median for Polka Dot Pattern Part III, Section I 
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For the second section of Part III, observers were asked to rank order according to both 
feel and appearance, from highest preference to lowest preference, based on how likely 
they would be to make a shirt out of the textiles. 
For the Stripe samples, the Cotton Knit and Quilting Cotton had the same median 
value of 2. The Cotton Knit was ranked higher for highest preference with 11 rather than 
8 with the Quilting Cotton. Observer 25 explained their choice for choosing the Quilting 
Cotton sample as “it has a nice feel of the fabric, good color and the fabric texture does 
not get in the way of the image.” The Cotton Knit being favored for the application of the 
shirt is consistent with of Part II of ranking only according to tactile feeling. Observer 1 
commented that the stretch and comfort of the textile is what made them chose to rank 
Cotton Knit first for highest preference. 
The lowest was the Twill, which was ranked 26 times for lowest (5) preference 
while not consistent with the high visual ranking of Part I, it is consistent with Part II for 
tactile feeling. Observer 25 also commented on the Twill as “not a good shirt material”. It 
is important to note that the cut off for acceptability of the samples was similar to Part II 
for a shirt, observers felt that only the first to third highest ranked sample were acceptable 
for a shirt. The median value of all the Stripe samples and graphical distribution of rank 
for the application of a shirt can be seen in Figure 16. 
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Sample Median 
Silk 3 
Cotton 
Knit 
2 
Quilting  
Cotton 
3 
Cotton 
Sateen 
2 
Twill 5 
 
Figure 16: Rank Values and Median for Stripe Pattern Part III, Section II 
 
The median value of all the Plaid samples and graphical distribution of rank for 
the application of a shirt can be seen in Figure 17. For the Plaid samples for the 
application of a shirt, the Cotton Knit was ranked 11 times for highest preference, more 
than any other sample for the plaid. However, the Quilting Cotton, Cotton Sateen and 
Cotton Knit all had median values of 2. Again the Quilting Cotton and the Cotton Sateen 
were ranked closely together. Observer 12, who ranked the Quilting Cotton as their 
highest preference (1), felt that the sample represented the “nicest shirt material with an 
OK image”. These rank median values correlate to those found within Part II Question 
2a, as Cotton Knit, Cotton Sateen and Quilting Cotton were all chosen as the samples 
with highest preference (1) by the observers. 
The Twill, as the least preferred, was also consistent with the tactile test 
administered within Part II Question 2b. Twill was ranked 26 times as the lowest 
preference fabric for a shirt and had a median of 5. Many observers commented that the 
 65 
thickness of the material would be limiting for a shirt. Two observers did feel that it 
would be ideal for a shirt material and ranked it as 1, highest preference. Observer 30, 
who was one of the two explained that the “durability” of the material would be ideal for 
a shirt. The results for the cut off for acceptability were similar to that of the Stripe 
samples and fell within the first to third ranking of observers.  
 
 
Sample Median 
Silk 4 
Cotton 
Knit 
2 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 5 
 
Figure 17: Rank Values and Median for Plaid Pattern Part III, Section II 
 
The median of all the Polka Dot samples and graphical distribution of rank for the 
application of a shirt can be seen in Figure 18. The Polka Dot samples saw similar results 
to the Plaid samples. The Cotton Sateen was ranked the highest preference 10 times. 
Again, the Quilting Cotton sample was very close to the Cotton Sateen as both had a 
median value of 2 but had a higher concentration of second rankings with 11. The Cotton 
Knit also was favored and ranked highest preference 8 times. However, it had a more 
even distribution across rankings so its median was 3. Observer 29 chose the Quilting 
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Cotton as their highest choice due to the samples ability to, “have good brightness and 
vibrancy of color while still being soft on the eye to look at”. Observers who favored the 
Cotton Sateen instead said it was the feel of the sample that was the deciding factor.   
Twill was ranked lowest preference (5) 19 times for the application of a shirt and 
had a median value of 5. Silk had a more even ranking, as the combination of the silk 
textile and polka dot pattern tended to be more favored by female participants. Observer 
28 when seeing the sample commented on the “femininity” of it.  
 
 
Sample Median 
Silk 3 
Cotton 
Knit 
3 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 5 
 
Figure 18: Rank Values and Median for Polka Dot Pattern Part III, Section II 
 
For acceptability the cut off remained consistent with observers choosing their 
first to third choices as cut off points with the application of a shirt in mind for the Polka 
Dot pattern. 
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For the final section of Part III, observers were asked to rank order according to 
both feel and appearance, from highest preference to lowest preference, based on how 
likely they would be to make a bag out of the samples. 
The Twill was ranked the highest preference 28 times when observers were asked 
to rank for making a bag with the Stripe samples. Twill also had the best median value of 
1. Observers that chose the Twill felt that it had the best durability of the samples to make 
a bag while still maintaining color integrity. The favoritism for the Twill as an acceptable 
sample for a bag application is consistent with Part II, Question 2b of the tactile only 
section and even had the same amount of observers choose Twill in their ranking for 
highest preference.  Observer 10 said that the Twill sample was “stiff but still had correct 
color quality”. The cut off for acceptability for the bag for the overall population of 
observers was found to only be with their highest preference choice (1), which for 28 out 
of the 31 observers was the Twill Sample.  
The Quilting Cotton and Cotton Sateen samples had a high concentration towards 
the middle of the rankings (2 to 3 rank value). Neither sample was ever rated 5, least 
preferred. Silk was the lowest sample and was ranked least preferred (5), 26 times with a 
median of 5. Observer 10 did not like the “color or texture” of the sample, but Observer 
14 felt the material was for a “shirt, not a bag”. The median value of all the Stripe 
samples and graphical distribution of rank for the application of a bag can be seen in 
Figure 19. 
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Sample Median 
Silk 5 
Cotton 
Knit 
4 
Quilting  
Cotton 
3 
Cotton 
Sateen 
2 
Twill 1 
 
Figure 19: Rank Values and Median for Stripe Pattern Part III, Section III 
 
For the Plaid samples the results of the Twill stayed consistent as the most 
favored sample. The median value of all the Plaid samples and graphical distribution of 
rank for the application of a bag can be seen in Figure 20. However, this time the Twill 
was ranked 22 times as a highest preference for a bag and had a median of 5. The 
Quilting Cotton sample was ranked 6 times as the highest preference and had a median of 
2. Observer 27 who chose the Quilting Cotton sample over the Twill said it was due to 
the  “color being better” than the Twill sample. Observers that did chose the Twill sample 
often commented about the red cast of the sample but went for the “durability” of the 
textile over the color of the pattern. 
Silk and Cotton Knit were the most chosen for least preferred (5). The Silk had a 
median of 5 and was chosen 24 for least preference. Comments as to why this fabric was 
chosen as the least preferred were consistent with that of the Silk Stripe sample – many 
said it was “weak” or “not durable”. The Cotton Knit had a median of 4 and was chosen 
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second last least preferred (4) 22 times. Observer 27 said that the reason for choosing the 
Cotton Knit as their least preferred sample was due to the idea it would “make a better 
shirt not a bag”. The cut off for acceptability had a larger range with more observers 
choosing to call their first four choices acceptable but always leaving the last choice as 
cut off point.  
 
 
Sample Median 
Silk 5 
Cotton 
Knit 
4 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 1 
 
Figure 20: Rank Values and Median for Plaid Pattern Part III, Section III 
 
For the Polka Dot samples the Twill sample was once again the most chosen for 
the application of a bag. The median of all the Polka Dot samples and graphical 
distribution of rank for the application of a bag can be seen in Figure 21. The Twill was 
chosen 27 times for the highest preference (5) for a bag (median of 1). Observer 13 said 
the Twill had “really good color” and the fabric was of high quality. Cotton Sateen was 
the only other sample to also be chosen as highest preference for an application of a bag. 
It was chosen 4 times for highest preference (1) (median of 2). Observer 29, who chose 
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the Cotton Sateen, said, “The sample has bright and appealing color, it is firm and 
durable but also soft and nice to touch.” 
The least preferred sample was, consistent with the Plaid and Stripe samples, the 
Silk. The Silk sample was ranked least preference 24 times and had a median of 5. 
Observer 28 felt the perceived lack of “durability” of the sample to be the reason that it 
would not be suitable for a bag. The Cotton Knit was also not favored and had a median 
of 4 (ranked 22 times). Observer 29, who chose this sample as their least preferred (5) 
said  “this material is not for a bag it is more wearable as a piece of clothing”. Observers 
also seemed to allow for forgiveness for the Polka Dot samples for acceptability cut offs: 
most observers said they would take the first three to four samples they ranked rather 
than just the one as seen in the responses for the same question in regards to the Stripe 
and Plaid samples.   
 
 
Sample Median 
Silk 5 
Cotton 
Knit 
4 
Quilting  
Cotton 
2 
Cotton 
Sateen 
2 
Twill 1 
 
Figure 21: Rank Values and Median for Polka Dot Pattern Part III, Section III 
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Common Behavioral Trends of Observers  
 While administering the experiment the researcher also had a chance to observe 
the observers’ behaviors and reactions to different samples and sections of the 
experiment. These were noted by the researcher and found to be common trends among 
the 31 observers. The first noted observation was the lack of preference for the Silk 
samples. Often times during the experiment, observers would comment on how “cheap” 
or “bad” the texture or feel of the textile was. However, at the end of the experiment 
when it was revealed by the researcher that the sample was Silk and the most expensive 
to produce, the observers seemed to favor it more verbally. One observer even said they 
would purchase a shirt of this material but when taking the experiment commented on its 
poor quality. 
 Another common trend, as noted through the data analysis of the experiment, was 
how observers often could not differentiate between the Quilting Cotton and Cotton 
Sateen. At the end of the experiment when the researcher told the observers that they 
were two different textiles and pointed out the sheen in the Cotton Sateen sample, many 
observers then noted they could actually now tell the difference between the two.  
 Finally it was noted and said outright by Observer 29, that they were willing to 
“sacrifice the comfort of the sample for the appearance”. This was noted especially 
within the rankings for a shirt when observers favored the Quilting Cotton and Cotton 
Sateen over the much softer Cotton Knit. 
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Conclusion 
 The results of Part III more commonly matched that of Part II of the experiment. 
Most Observers favored the Cotton Knit material for a shirt within Part II and this 
remained the same in Part III. Also the favoritism for the Twill for the use of a bag in Part 
III was consistent as it was in Part II.  
In Part I, Twill was chosen twice as the highest ranked textile for image quality 
and Quilting Cotton only once. In Part III, there is a change in observer behavior Quilting 
Cotton was chosen as the highest preference for image quality and feel for all three 
patterns.  The consistency of Part III and Part II, as well as the change of behavior for 
Part I and Section I of Part III, shows that tactile feeling plays a large role in how an 
Observer choses textiles for an application and image quality. 
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Chapter 6 
Summary and Conclusions 
 
After comprehensive primary research and the review of the literature, the following 
conclusions were found: 
1. The boutique market represents an area of opportunity for customizable textiles 
2. Viewer preference of image quality for a specific textile depended on the textile 
brightness 
3. Tactile feel plays an important role in how the observer perceives the use of a 
textile. 
4. Depending on the type of application, observers have a more stringent set of 
criteria for image quality and tactile feeling. 
 
Boutique Market 
After the structured interviews with several boutique owners it was found that the 
complex process required to print customizable textiles might not be suited for the 
average consumer. Many of the boutique owners commented on the dependency of their 
customer on them to tell them what to wear or purchase for clothing. Boutique owners 
felt their customers would not know where to begin in creating their own textile or 
garment.  
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 It was noted that the boutique customer is a customer that wants an immediate 
return. If they are entering the boutique to purchase an item of clothing they want it that 
day. A workflow for a customizable textile may have more wait time, something that 
according to B4, their customers would not be interested in.  
 However, many of the boutique owners were interested in the ability to create 
their own customizable textiles for a custom clothing line sold within their boutiques. As 
B2 stated in their interview, “Yes, I have been tempted to do that [make a clothing line], 
actually. It is just a lot of work and very expensive… but I think it would be very fun.” 
Each boutique owner already has the knowledge of their customer base, the types of 
textiles those customers purchase and basic knowledge of what goes into garment 
construction. Working within software to create a pattern for a textile or sending files to a 
printer would be a skill that could be learned or hired out to someone with pre-media 
experience. 
 This type of customization would also allow the boutique owner to expand upon 
their existing business, and possibly online shopping experience, by offering clothing that 
would be unique to that particular store or market. This finding aligns with the writing on 
boutiques by Bossong-Martines, mentioned in the review of the literature, and their 
ability to provide unique serves and goods. It is important to note that the methodology 
for this experiment was built around the boutique model. 
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Visual Perception and Textile Brightness 
When observers viewed the most vibrant colored sample, the stripe pattern, for overall 
image quality there was an overwhelming favoritism towards samples with a brighter 
white base color and tighter weave, within the textile. This was shown as the Twill 
sample, the sample with the brightest white surface was found to be the most chosen 
sample for vibrant color samples. The whiteness of the sample seems to emphasize the 
color of the pattern and increase the vibrancy. 
 For samples with a more neutral color tone such as the plaid pattern, there was 
still a move towards a textile with high white brightness such as the Cotton Sateen or 
Quilting Cotton. These textile samples still have a bright whiteness to them but are not as 
intensely white as the Twill. Observers stayed away from more neutral colored textile 
bases such as the Cotton Knit that would emphasize the color of the sample pattern. 
 Finally, for an in between tonal sample, the polka dot pattern, the viewers again 
favored the samples with a greater brightness in the white base. The Twill was again the 
most favored sample, along with the Cotton Sateen and Quilting Cotton.  
 It is also important to note that the samples with the brightest white are also those 
with the tightest weave of fibers. This tight weave allows the samples to also appear 
sharper.  
 
Tactile Feel and Application 
It was noted by the researcher that the tactile feeling of a textile played highly into what 
the observer felt its applications should be. These findings were especially noted during 
 76 
Part II of the psychophysical experiment when observers were asked to only feel the 
textiles without any pattern but also carried over into Part III when observers viewed the 
textiles with an image and application in mind.  
 When asked to feel samples for the application of a shirt. Many observers felt that 
due to the tactile feeling of the Twill sample it would be to “rough” for a shirt. However, 
this tactile feeling of roughness was acceptable for the application of a bag.  
 For an application of a bag many observers dismissed the Cotton Knit and Silk 
immediately because the looseness of the textile weave and weight of the fabric made it 
feel too “weak” for a bag. This shows that as the observer feels the textile that certain 
connotations form about the use or application. If the textile is thin it must be weak or if 
the textile is rough in texture it must be strong.  
 The feeling of the textile and its use is just as important as the image quality of 
the pattern on the textile. 
 
Application and Criteria 
The application of the textiles greatly affects the way in which the observer feels about 
the overall image quality of the sample. When looking at materials for an application of a 
shirt, observers tended to be more closely observant of the image quality of the sample 
and then the overall feel of the textile. Their acceptability for what types of textile 
samples they would use to make a shirt was also of a wider range. Observers selected 
more samples for acceptability of a shirt and were more willing to wear different types of 
textiles as clothing. 
 77 
However, when it comes to accessories such as the application of the bag, there is 
more of an emphasis on the quality of the material, than the image quality of the sample. 
For example, despite the red cast noted on the Twill sample for the Plaid pattern, more 
observers chose the Twill more than any other textile sample available. The durability 
and associated quality with that material was more important to the observers than what 
the image quality actually looked like.  
 The application of the textile sample greatly influences the way in which an 
observer chooses their preferences for image quality. When developing new textiles for 
inkjet printing, or digital production, the application of the textile must be known in order 
to properly develop marketable textiles with acceptable image quality for those 
applications. 
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Chapter 7 
Suggestions for Further Research 
 
This study has helped to begin the process of evaluation of image quality on digitally 
printed textiles. After six structured interviews and thirty-one observers partaking in a 
psychophysical experiment, it was determined that there is a lack of information on the 
image quality of the various printers that have the capability to produce these textiles and 
the types of textiles available to these printers for production. Further research on these 
topics should be conducted.  
Suggested areas of research are: 
1. A larger survey of boutique owners and consumers could be conducted to find out 
more on what they are looking for within clothing and how they feel about on 
demand textiles. 
2.  A deeper investigation into the technical make up of textile samples such as the 
amount of OBAs found within the textiles and specific compositions of inks and 
how they affect image quality.  
3. The psychophysical experiment results outlined within this study compared with a 
similar experiment done within a different region, larger city or smaller town, 
state or country. 
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Appendix A 
Outline of Structured Interview Questionnaire 
 
Structured Interview Questionnaire 
This questionnaire has four parts and should take less than 30 minutes to finish. Your 
answers will be recorded and will be treated with anonymity. If you object to these terms 
please say so now. 
Please listen to the full question before you answer.  
 
Part I. General Boutique Questions 
1. How long have you been in business? 
 
2. Are you the owner? 
 
3. How many people work here? 
 
3a. Why do you consider yourself a boutique? 
 
4. What do you feel is your age range or demographic for your customer base?  
 
 4a. Do feel that these customers seek out unique items for purchase? 
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5. Are your customers usually from the neighborhood? Yes or No.  
 
If no: 
5a. Have you found people traveling to your store? Yes or No. 
 
6. How do you choose what to stock within your store? 
  
 6a. Where and how do you buy items? 
 
Part II. Current Textiles and Purchases 
1. Which of the following do you feel is the most important aspect to you when 
purchasing clothing for your store? Please choose only ONE. 
A. Aesthetics of the clothing 
B. Feel (is it comfortable on the skin?) 
C. Resale Price 
D. Other: _______________ 
 
2. What types of fabrics do you feel your customers gravitate to most frequently? 
 
3. What are the most popular clothing patterns that you have seen your customers 
purchase? 
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4. Please rank order your top selling items from 1 (least popular) to 5 (most popular). 
1. Shirts 
(least popular)  1 2 3 4 5    (most popular) 
2. Pants 
(least popular)  1 2 3 4 5    (most popular) 
3. Sweaters 
(least popular)  1 2 3 4 5    (most popular) 
4. Jackets 
(least popular)  1 2 3 4 5    (most popular) 
5. Dresses/Skirts (if applicable) 
(least popular)  1 2 3 4 5    (most popular) 
6. Other_________ 
(least popular)  1 2 3 4 5    (most popular) 
 
5. Please feel each of the following fabric samples - 1) Cotton, 2) Polyester, 3) Lycra and 
4) Cotton Blend. Rank how likely, from 1 (least likely) to 5 (most likely), you would be 
to buy clothing items made out of each fabric. 
1. Cotton 
(least likely)  1 2 3 4 5    (most likely) 
2. Polyester 
(least likely)  1 2 3 4 5    (most likely) 
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3. Rayon-Spandex blend 
(least likely)  1 2 3 4 5    (most likely) 
4. Poly-Cotton Blend 
(least likely)  1 2 3 4 5    (most likely) 
 
 
6. If a customer sees a clothing item they like in store, but they want the item in a 
different color, would you allow for that customer to make a special order? 
 
7. Are there any clothing patterns you consider to be classic and always in style? Yes or 
no.  
 
If yes: 
 7a. What are these patterns? 
 
 7b. Do you carry these patterns in your store? Yes or No. 
 
Part III. Custom Textile Ability 
1. If it was easy for your customers to design their own patterns and print their own 
clothing do you think they would?  
 
2. What types of patterns do you think your customers would make?  
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3. It is now very easy to go online to design and print your own custom photography 
book. If you had the option to just as easily do this with your own clothes, would you?  
Why or why not? 
 
4. If a device similar to the Kodak photo kiosk existed that allowed your customers to 
simply and easily print their own fabric and clothing, would you invest in this device? 
Yes or No.  
 
5. What types of fabric do feel would be the most popular for customization? Example: 
Cotton or Linen. 
 
 5a. What items of clothing or accessories do think people would design for? 
 Example – Shirts, Bags or Pants.  
 
6. If you had the ability to easily design and print your own fabrics, would you design 
your own clothing line for sale at your boutique? 
 
7. Do you think that your customers would pay more to have something that they have 
created through your store? 
 
Part IV. Online Store and Presence 
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1. Do you have an online presence? Yes or No. 
 
If yes: 
2. Do you find that you rely more on your online store than that of your physical place of 
business? 
 
3. Do you feel that your online store and physical store portray the same type of 
atmosphere or appeal to the same demographic? 
 
4. Are the popular items people buy online the same as they are in store? 
 
5. What do you wish you could improve about your current digital storefront? 
  
Final Questions 
1. What is the single aspect of your business you wish you could expand? 
 
2. Is there anything you would like to add? 
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Appendix B 
Samples of Textile Targets 
 
Sample 1: Stripe Pattern 
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Sample 2: Plaid Pattern 
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Sample 3: Polka Dots 
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Appendix C 
Outline for Psychophysical Experiment 
 
Psychophysical Experiment 
Viewer Number_______ 
Date_______ 
 
Instructions 
This experiment has three main parts and should take approximately 30 minutes to finish. 
Your answers will be recorded and will be treated with anonymity. You will be asked to 
wipe your hands with a cloth to remove dirt to prevent damage to the samples. Please 
listen to the instructions fully before you begin a section. 
 
Part I – Rank Order According to Image Quality 
 
1. For this part of the experiment, you will look at one pattern on five different textile 
samples. Please do no touch the samples – only look at the overall image quality of the 
samples. Rank the samples in order of personal preference.  
 
1a. Please rank order the stripes pattern from highest preference to lowest preference, 
without touching the fabric. 
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  1a-2. Please explain your choices for your highest and lowest rankings. 
 
1b. Please rank order the plaid pattern from highest preference to lowest preference, 
without touching the fabric. 
  1b-2. Please explain your choices for your highest and lowest rankings. 
 
1c. Please rank order the polka dot pattern from highest preference to lowest preference, 
without touching the fabric. 
  1c-2. Please explain your choices for your highest and lowest rankings. 
 
Part II – Rank Order According to Tactile Feeling 
 
2. In this section, you will feel five different fabric samples without any pattern. You will 
be asked to rank order the samples from your highest preference to you lowest preference 
for the overall feel of each fabric for a specific garment.  
 
2a. Please rank order the textiles from highest preference to lowest preference, based on 
how likely you would be to make a shirt out of the textiles. 
 
 2a-1. Would the following samples be acceptable for a shirt? Yes or No 
  Sample 1 (highest): 
  Sample 2: 
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  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
 2a-2. Please explain your choices for your highest and lowest rankings. 
 
2b. Please rank order the textiles from highest preference to lowest preference, based on 
how likely you would be to make a bag out of the textiles.  
 
 2b-1. Would the following samples be acceptable for a bag? Yes or No 
  Sample 1 (highest): 
  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
 2b-2. Please explain your choices for you highest and lowest rankings. 
 
Part III – Rank Order According to Tactile and Image Quality 
 
3. In this section, you will feel and look at five different fabric samples. You will be 
asked to rank order the samples from your highest preference to you lowest preference 
for the over all impression of each fabric, both feel and appearance. This evaluation will 
be done for three different patterns. 
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Stripe Pattern 
3a. Please rank order the stripe pattern according to both feel and appearance, from 
highest preference to lowest preference. 
 3a-2. Please explain your choices for your highest and lowest rankings. 
 
3b. Please rank order the stripe pattern according both feel and appearance, from highest 
preference to lowest preference, based on how likely you would be to make a shirt out of 
the textiles. 
3b-1. Would the following samples be acceptable for a shirt? Yes or No 
  Sample 1 (highest): 
  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
3b-2. Please explain your choices for your highest and lowest rankings. 
 
3c. Please rank order the stripe pattern according both to feel and appearance, from 
highest preference to lowest preference, based on how likely you would be to make a bag 
out of the textiles. 
3c-1. Would the following samples be acceptable for a bag? Yes or No. 
  Sample 1 (highest): 
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  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
3c-2. Please explain your choices for your highest and lowest rankings. 
 
Plaid Pattern 
3d. Please rank order the plaid pattern according to both feel and appearance, from 
highest preference to lowest preference. 
 3d-1. Please explain your choices for your highest and lowest rankings. 
 
3e. Please rank order the plaid pattern according both feel and appearance, from highest 
preference to lowest preference, based on how likely you would be to make a shirt out of 
the textiles. 
3e-1. Would the following samples be acceptable for a shirt? Yes or No 
  Sample 1 (highest): 
  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
3e-2. Please explain your choices for your highest and lowest rankings. 
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3f. Please rank order the plaid pattern according both to feel and appearance, from 
highest preference to lowest preference, based on how likely you would be to make a bag 
out of the textiles. 
 
3f-1. Would the following samples be acceptable for a bag? Yes or No 
  Sample 1 (highest): 
  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
 3f-2. Please explain your choices for your highest and lowest rankings. 
 
Polka Dot Pattern 
3g. Please rank order the polka dot pattern according to both feel and appearance, from 
highest preference to lowest preference. 
 3g-1. Please explain your choices for your highest and lowest rankings. 
 
3h. Please rank order the polka dot pattern according both feel and appearance, from 
highest preference to lowest preference, based on how likely you would be to make a 
shirt out of the textiles. 
3h-1. Would the following samples be acceptable for a shirt? Yes or No 
  Sample 1 (highest): 
 98 
  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
3h-2. Please explain your choices for your highest and lowest rankings. 
 
3i. Please rank order the polka dot pattern according both to feel and appearance, from 
highest preference to lowest preference, based on how likely you would be to make a bag 
out of the textiles. 
3i-1. Would the following samples be acceptable for a shirt? Yes or No 
  Sample 1 (highest): 
  Sample 2: 
  Sample 3: 
  Sample 4: 
  Sample 5 (lowest): 
3i-2. Please explain your choices for your highest and lowest rankings. 
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Appendix D 
Data for CIE Lab Values of Color Patches 
 
All samples have been measured at D50 with a 2° angle. 
Sample Digital File Quilitng Cotton Cotton Sateen Interlock Knit Twill Silk
Stripes L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*
Light Gray 77 0 0 71.15 0.91 -3.45 73.91 -1.46 -2.56 77.49 -1.88 6.24 77.64 -0.44 -7.34 74.46 -1.55 0.54
Middle Gray 61 0 0 55.93 0.38 -2.51 59.42 -1.48 -1.72 65.71 -1.66 4.63 62.48 -0.58 -6.67 60.97 -2.09 -0.7
Dark Gray 43 0 0 41.76 -0.33 -3.13 43.17 -1.85 -2.36 50.51 -2.07 1.91 46.63 -1.4 -7.22 45.98 -2.62 -2.68
Darker Gray 38 0 0 37.3 -0.43 -2 39 -1.8 -1.31 44.46 -1.91 1.79 41.84 -1.43 -5.5 43.84 -1.58 -1.36
Rich Black 0 0 0 34.09 0.86 2.29 36.29 -0.33 3.14 36.01 -0.56 3.73 33.41 0.23 1.36 29.68 0.16 4.15
Black 13 2 1 34.5 1.1 2.08 35.99 -0.06 2.87 35.99 -0.35 3.56 33.43 0.58 0.9 29.35 0.18 4.14
Blue 37 11 -47 36.09 4.84 -34.92 38.27 3.53 -35.16 39.87 0.82 -26.03 37.41 4.07 -37.7 39.94 2.15 -38.93
Green 57 -72 29 52.14 -33.89 21.82 54.97 -36.54 23.47 56.26 -30.61 24.6 56.59 -38.02 21.54 57.3 -43.04 21.39
Red 53 70 48 58.79 48.73 41.92 60.92 50.04 43.21 61.83 46.08 38.39 61.94 52.94 43.6 58.14 44.06 25.61
Yellow Green 82 -10 75 77.7 -7.17 64.73 81.19 -9.73 68.15 81.79 -7.05 63.06 86.91 -9.69 69.09 84.06 -7.59 63.37
Teal 61 -46 8 52.49 -33.32 7.06 55.36 -36.7 9.04 59.3 -26.17 9.9 57.65 -34.52 -0.74 59.05 -38.31 7.55
Red-Pink 35 53 3 49.86 44.75 6.36 51.77 45.84 7.52 50.4 45.69 11.19 48.35 53.42 8.73 49.94 41.91 6.16
Pink 73 31 -7 70.53 26.43 -6.41 73.35 25.96 -5.85 75.53 20.66 3.81 75.12 30.54 -10.52 70.68 24.17 -3.67
Purple 32 14 -35 34.99 7.37 -31.56 36.67 6.33 -31.4 36.98 3.49 -23.99 33.83 7.37 -34.42 34.99 7.23 -31.25
Sample Digital File Quilitng Cotton Cotton Sateen Interlock Knit Twill Silk
Plaid L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*
Light Gray 77 0 0 69.56 1.16 -3.36 73.35 -1.42 -2.39 76.01 -1.84 5.88 77.1 -0.23 -7.44 74.62 -1.62 0.93
Middle Gray 61 0 0 55.08 0.42 -2.77 57.93 -1.45 -1.91 64.27 -1.82 4.25 62.7 -0.77 -6.93 60.37 -2.26 -0.67
Dark Gray 43 0 0 39.59 -0.07 -3.01 41.48 -1.4 -2.41 50 -1.77 1.83 45.95 -0.82 -6.99 43.56 -1.74 -2.6
Darker Gray 38 0 0 36.42 -0.44 -2.08 38.24 -1.86 -1.3 44.35 -2.01 1.86 42.05 -1.65 -5.79 41.97 -1.47 -1.53
Rich Black 0 0 0 34.28 0.35 2.38 36.45 -0.29 3.2 35.25 -0.52 3.79 32.91 0.3 1.16 29.22 0.11 3.94
Black 13 2 1 33.96 1.07 2.06 35.68 0.03 2.97 34.58 -0.36 3.4 32.91 0.3 1.16 30.14 0.11 4.09
Blue 37 11 -47 36.05 4.86 -34.91 37.9 3.25 -35.23 39.04 0.82 -26.89 37.22 3.95 -37.91 39.04 3.08 -39.59
Green 57 -72 29 51.58 -34.11 21 54.16 -37.58 22.71 55.5 -30.61 23.88 56.33 -37.71 22.53 57.56 -41.24 20.58
Red 53 70 48 60.64 45.77 38.31 62.86 47.39 40.34 62.14 45.98 39.38 62.57 52.23 44.57 58.47 42.59 25.52
Black 13 1 11 34.47 1.04 3.08 35.99 -0.11 3.99 35.96 -0.32 4.66 33.47 0.56 2.38 30.44 0.08 4.07
Deep Red 51 53 47 58.98 46.35 37.78 61.78 47.67 39.54 61.44 47.26 39.52 61.4 53.54 44.5 63.12 38.95 29.83
Cream 96 1 19 85.67 2.38 6.19 90.05 -0.23 8.05 87.87 0.29 14.57 92.06 2.59 3.53 84.1 -2.51 18.09
Brown 65 9 23 62.42 8.79 13.58 65.76 7.55 15.22 70.43 7.88 18.28 69.86 15.36 17.61 65.35 6.25 21.74
Sample Twill Silk
Poka Dots L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*
Light Gray 77 0 0 68.9 0.96 -3.16 72.02 -1.39 -2.21 76.76 -1.78 6.12 77.47 -0.28 -7.29 74.12 -1.21 0.82
Middle Gray 61 0 0 55.15 0.3 -2.37 57.1 -1.71 -1.8 63.58 -1.92 3.98 63.33 -0.79 -6.73 60.42 -2.42 -0.36
Dark Gray 43 0 0 39.22 -0.2 -3.04 41.68 -1.62 -2.45 49.45 -1.88 1.67 47.21 -1.19 -7.06 44.33 -2.17 -2.4
Darker Gray 38 0 0 35.87 -0.18 -2.09 37.64 -1.53 -1.33 45.58 -1.69 2.02 41.92 -1.09 -5.61 42.13 -1 -1.62
Rich Black 0 0 0 34.39 0.87 2.5 34.89 -0.24 3.14 34.58 -0.45 3.7 33.12 0.25 1.2 29.39 0.18 4.24
Black 13 2 1 33.94 1.15 2.15 35.18 -0.03 2.87 35.34 -0.3 3.63 32.69 0.56 0.82 29.49 0.21 4.31
Blue 37 11 -47 36.37 4.9 -35.3 38.33 3.56 -35.21 38.95 0.97 -26.7 36.98 4.22 -37.79 39.32 2.88 -40.03
Green 57 -72 29 52.02 -34.28 20.81 54.12 -37.85 22.74 56.26 -30.82 24.4 56.51 -37.72 21.74 56.95 -43.14 20.39
Red 53 70 48 59.45 46.36 37.23 61.93 47.68 39.22 62.34 47.28 39.16 61.79 53.14 43.83 58.07 43.73 25.2
-6 -2 33.71 -2.09 0.02 35.31 -3.54 0.68 38.32 -3.09 3.13 34.99 -3.56 -2.11 30.84 -0.34 3.48
Red-Pink 43 55 22 50.46 48.58 22.42 52.49 50.02 23.65 53.43 46.62 24.47 51.52 55.26 27 52.62 46.09 20.51
Orange 63 47 64 66.37 42.07 55.86 68.94 43.47 58.82 67.35 46.43 58.23 68.53 49.8 61.63 68.81 34.6 53.77
Lime 75 -24 61 69.89 -21.85 49.55 72.82 -25.5 52.46 74.78 -18.75 51.56 78.8 -21.16 56.01 77.68 -17.94 54.37
Fabric White - - - 86.98 0.79 -1.34 91.65 -2.01 -0.19 89.81 -1.88 9.94 94.4 -0.71 -4.63 86.11 -2.84 2.82
Interlock Knit
Blue-Gray        27
Digital File Quilitng Cotton Cotton Sateen
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Appendix E 
Summary of Data for Psychophysical Experiment 
 
Summary for Question 1a: Rank order of Striped Pattern for Image Quality 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K T S Q I 
2 T Q S K I 
3 T Q S I K 
4 T S Q I K 
5 T Q S I K 
6 T Q S I K 
7 T S Q K I 
8 T S Q I K 
9 Q S T K I 
10 S T K Q I 
11 K T Q S I 
12 Q S I K T 
13 T S Q K I 
14 T Q S I K 
15 K I Q S T 
16 T Q S K I 
17 S T Q I K 
18 T I S Q K 
19 K S Q I T 
20 T S Q K I 
21 T Q K S I 
22 S Q K T I 
23 T Q S K I 
24 T Q S I K 
25 Q S T I K 
26 T S Q K I 
27 T Q K S I 
28 I S Q K T 
29 T Q S I K 
30 T S Q I K 
31 S T Q I K 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 4 3 2 
2 5 4 2 3 1 
3 4 5 2 3 1 
4 4 5 3 2 1 
5 4 5 2 3 1 
6 4 5 2 3 1 
7 5 5 3 2 1 
8 4 5 3 2 1 
9 5 4 1 2 3 
10 5 3 4 1 2 
11 5 1 3 4 2 
12 3 4 1 2 4 
13 5 4 3 2 1 
14 4 5 2 3 1 
15 2 1 3 4 4 
16 5 4 2 3 1 
17 4 5 3 1 2 
18 2 5 4 3 1 
19 4 1 3 2 4 
20 5 4 3 2 1 
21 5 3 3 4 1 
22 5 3 2 1 4 
23 5 4 2 3 1 
24 4 5 2 3 1 
25 4 5 1 2 3 
26 5 4 3 2 1 
27 5 3 2 4 1 
28 1 4 3 2 5 
29 4 5 2 3 1 
30 4 5 3 2 1 
31 4 5 3 1 2 
Median 4 4 3 2 1 
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Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 1 4 3 4 19 
2 2 0 11 12 5 
3 1 4 14 11 2 
4 13 9 3 4 4 
5 14 14 0 0 1 
 
Summary for Question 1b: Rank order of Plaid Pattern for Image Quality 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K I Q S T 
2 T Q S K I 
3 S Q T I K 
4 T Q S K I 
5 T Q S K I 
6 Q T S K I 
7 T Q S I K 
8 Q S K I T 
9 S Q K T I 
10 K Q I S T 
11 K I Q S T 
12 K S Q I T 
13 T Q S I K 
14 S Q I T K 
15 I K S Q T 
16 T S Q K I 
17 S Q T I K 
18 Q I S K T 
19 K S Q I T 
20 Q S T I K 
21 Q S T K I 
22 T S Q K I 
23 Q K I S T 
24 S Q I K T 
25 Q S T K I 
26 T S Q K I 
27 S K Q I T 
28 I Q S K T 
29 Q S I K T 
30 S Q T I K 
31 Q S T I K 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 2 1 3 4 5 
2 5 4 2 3 1 
3 4 5 2 1 3 
4 5 4 2 3 1 
5 5 4 2 3 1 
6 5 4 1 3 2 
7 4 5 2 3 1 
8 4 3 1 2 5 
9 5 3 2 1 4 
10 3 1 2 4 5 
11 2 1 3 4 5 
12 4 1 3 2 5 
13 4 5 2 3 1 
14 3 5 2 1 4 
15 1 2 4 3 5 
16 5 4 3 2 1 
17 4 5 2 1 3 
18 2 4 1 3 5 
19 4 1 3 2 5 
20 4 5 1 2 3 
21 5 5 1 2 3 
22 5 5 3 2 1 
23 3 2 1 3 5 
24 3 4 2 1 5 
25 5 4 1 2 3 
26 5 4 3 2 1 
27 4 2 3 1 5 
28 1 4 2 3 5 
29 3 4 1 2 5 
30 4 5 2 1 3 
31 4 5 1 2 3 
Median 4 4 2 2 3 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 2 5 9 7 8 
2 3 3 13 11 1 
3 5 2 8 10 7 
4 11 11 1 3 2 
5 10 10 0 0 13 
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Summary for Question 1c: Rank order of Polk Dot Pattern for Image Quality 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 S T Q K I 
2 T Q S K I 
3 S T Q I K 
4 T S Q I K 
5 S Q T K I 
6 T Q S I K 
7 I K S Q T 
8 T S Q I K 
9 Q S T K I 
10 K Q I S T 
11 I K T Q S 
12 Q S T I K 
13 T Q S I K 
14 S Q T K I 
15 I K Q S T 
16 S T Q K I 
17 T S Q I K 
18 I Q S T K 
19 T Q S K I 
20 S Q T I K 
21 T Q S K I 
22 Q S T K I 
23 Q S T I K 
24 Q T S I K 
25 S Q T I K 
26 T Q S I K 
27 Q S T K I 
28 I T Q S K 
29 S Q T K I 
30 Q S T I K 
31 T Q S K I 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 4 3 1 2 
2 5 4 2 3 1 
3 4 5 3 1 2 
4 4 5 3 2 1 
5 5 4 2 1 3 
6 4 5 2 3 1 
7 1 2 4 3 5 
8 4 5 3 2 1 
9 5 4 1 2 3 
10 3 1 2 4 5 
11 1 2 4 5 3 
12 3 5 1 2 3 
13 3 5 2 3 1 
14 5 4 2 1 3 
15 1 2 3 4 5 
16 5 4 3 1 2 
17 4 5 3 2 1 
18 1 5 2 3 4 
19 5 4 2 3 1 
20 4 5 2 1 3 
21 5 4 2 3 1 
22 5 4 1 2 3 
23 4 5 1 2 3 
24 4 5 1 3 2 
25 4 5 2 1 3 
26 4 5 2 3 1 
27 5 4 1 2 3 
28 1 5 3 3 2 
29 5 4 2 1 2 
30 4 5 1 2 2 
31 5 4 2 3 1 
Median 4 4 2 2 2 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 7 8 10 
2 0 3 14 9 7 
3 3 0 8 11 10 
4 11 12 2 2 1 
5 12 15 0 1 3 
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Summary for Question 2a: Rank order of textile samples for application of a shirt 
(feel). 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K Q S T I 
2 Q K S T I 
3 S Q I K T 
4 S Q I K T 
5 K Q S I T 
6 K I S Q T 
7 Q S K I T 
8 T S I K Q 
9 K Q S I T 
10 K I Q S T 
11 I K Q S T 
12 K S I Q T 
13 K Q S I T 
14 K S Q I T 
15 K I Q S T 
16 S K Q I T 
17 I S Q K T 
18 S Q I K T 
19 S Q I K T 
20 K Q S I T 
21 K I S Q T 
22 S Q K I T 
23 K Q S I T 
24 S Q K I T 
25 S Q K I T 
26 Q S K T I 
27 Q S K I T 
28 I K Q S T 
29 S K T Q I 
30 K S T Q I 
31 Q S K I T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 2 3 4 
2 5 2 1 3 4 
3 3 4 2 1 5 
4 3 4 2 1 5 
5 4 1 2 3 5 
6 2 1 4 3 5 
7 4 3 1 2 5 
8 3 4 5 2 1 
9 4 1 2 3 5 
10 2 1 3 4 5 
11 1 2 3 4 5 
12 3 1 4 2 5 
13 4 1 2 3 5 
14 4 1 3 2 5 
15 2 1 3 4 5 
16 4 2 3 1 5 
17 1 4 3 2 5 
18 3 4 2 1 5 
19 3 4 2 1 5 
20 4 1 2 3 5 
21 2 1 4 3 5 
22 4 3 2 1 5 
23 4 1 2 3 5 
24 4 3 2 1 5 
25 4 3 2 1 5 
26 5 3 1 2 5 
27 4 3 1 2 5 
28 1 2 3 4 5 
29 5 2 4 1 3 
30 5 1 4 2 3 
31 4 3 1 2 5 
Median 4 2 2 2 5 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 3 13 5 9 1 
2 4 5 13 9 0 
3 6 7 7 9 2 
4 13 6 5 4 2 
5 5 0 1 0 26 
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Summary for Question 2b: Rank order of textile samples for application of a bag 
(feel). 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 T S Q K I 
2 T S K Q I 
3 T K S Q I 
4 T S Q K I 
5 Q S T I K 
6 T S Q K I 
7 T S Q K I 
8 T K S Q I 
9 T S Q K I 
10 T S Q K I 
11 T K Q S I 
12 T K S Q I 
13 T S Q K I 
14 S T K Q I 
15 T S Q K I 
16 T K S Q I 
17 T K S Q I 
18 S Q T K I 
19 T S Q I K 
20 T Q S K I 
21 T Q S K I 
22 T K S Q I 
23 T K S Q I 
24 T S Q K I 
25 T Q S K I 
26 T S Q K I 
27 T S Q I K 
28 T S Q K I 
29 T S Q I K 
30 T S K Q I 
31 Q S K I T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 4 3 2 1 
2 5 3 4 2 1 
3 5 2 4 3 1 
4 5 4 3 2 1 
5 4 5 1 2 3 
6 5 4 3 2 1 
7 5 4 3 2 1 
8 5 2 4 3 1 
9 5 4 3 2 1 
10 5 4 3 2 1 
11 5 2 3 4 1 
12 5 2 4 3 1 
13 5 4 3 2 1 
14 5 3 4 1 2 
15 5 4 3 2 1 
16 5 2 4 3 1 
17 5 2 4 3 1 
18 5 4 2 1 3 
19 4 5 3 2 1 
20 5 4 2 3 1 
21 5 4 2 3 1 
22 5 2 4 3 1 
23 5 2 4 3 1 
24 5 4 3 2 1 
25 5 4 2 3 1 
26 5 4 3 2 1 
27 4 5 3 2 1 
28 5 4 3 2 1 
29 4 5 3 2 1 
30 5 3 4 2 1 
31 4 5 3 2 1 
Median 5 4 3 2 1 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 0 0 1 2 28 
2 0 8 4 18 1 
3 0 3 16 10 2 
4 5 15 10 1 0 
5 26 5 0 0 0 
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Summary for Question 3a: Rank order of Stripe Pattern for feel and image quality. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K Q S T I 
2 S Q T I K 
3 Q S K T I 
4 T S Q K I 
5 Q S K T I 
6 S Q K T I 
7 K Q S I T 
8 I S Q T K 
9 Q S K I T 
10 Q S K I T 
11 K Q S T I 
12 Q S T I K 
13 Q S K T I 
14 Q S I K T 
15 K S Q I T 
16 Q T S K I 
17 S Q K I T 
18 K I S Q T 
19 Q T I K S 
20 T S Q K I 
21 Q K T S I 
22 S Q K T I 
23 K I S Q T 
24 S Q K I T 
25 Q S I T K 
26 Q S T I K 
27 S Q I K T 
28 I K Q S T 
29 T Q S K I 
30 T K S Q I 
31 Q S I T K 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 2 3 4 
2 4 5 2 1 3 
3 5 3 1 2 4 
4 5 4 3 2 1 
5 5 3 1 2 4 
6 5 3 2 1 4 
7 4 1 2 3 5 
8 1 5 3 2 4 
9 4 3 1 2 5 
10 4 3 1 2 5 
11 5 1 2 3 4 
12 4 5 1 2 3 
13 5 3 1 2 4 
14 3 4 1 2 5 
15 5 1 3 2 5 
16 5 4 1 3 2 
17 4 3 2 1 5 
18 2 1 4 3 5 
19 3 4 1 5 2 
20 5 4 3 2 1 
21 5 2 1 4 3 
22 5 3 2 1 4 
23 2 1 4 3 5 
24 4 3 2 1 5 
25 3 5 1 2 4 
26 4 5 1 2 3 
27 3 4 2 1 5 
28 1 2 3 4 5 
29 5 4 2 3 1 
30 5 2 4 3 1 
31 3 5 1 2 4 
Median 4 3 2 2 4 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 2 6 13 6 4 
2 2 3 10 14 2 
3 5 9 5 8 4 
4 8 7 3 2 10 
5 14 6 0 1 11 
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Summary for Question 3b: Rank order of Stripe Pattern for feel and image quality 
for application of a shirt. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K S Q T I 
2 S Q T I K 
3 S Q I T K 
4 Q K I S T 
5 S K I Q T 
6 S K Q I T 
7 Q S I K T 
8 Q S I T K 
9 K S Q I T 
10 K I S Q T 
11 K I S Q T 
12 Q I S K T 
13 K S Q I T 
14 K Q S I T 
15 I K Q S T 
16 K S Q I T 
17 K I Q S T 
18 I K S Q T 
19 Q S I K T 
20 S I K Q T 
21 K I Q S T 
22 S Q K T I 
23 K I Q S T 
24 S Q K I T 
25 Q S I K T 
26 Q S T I K 
27 Q S K I T 
28 I K Q S T 
29 S T K Q I 
30 K T S Q I 
31 S Q I K T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 3 2 4 
2 4 5 2 1 3 
3 3 5 2 1 4 
4 3 2 1 4 5 
5 3 2 4 1 5 
6 4 2 3 1 5 
7 3 4 1 2 5 
8 3 5 1 2 4 
9 4 1 3 2 5 
10 2 1 4 3 5 
11 2 1 4 3 5 
12 2 4 1 3 5 
13 3 1 3 2 5 
14 3 1 2 3 5 
15 1 2 3 4 5 
16 4 1 3 2 5 
17 2 1 3 4 5 
18 1 2 4 3 5 
19 3 4 1 2 5 
20 2 3 4 1 5 
21 2 1 3 4 5 
22 5 3 2 1 5 
23 2 1 3 4 5 
24 4 3 2 1 5 
25 3 4 1 2 5 
26 4 5 1 2 3 
27 4 3 1 2 5 
28 1 2 3 4 5 
29 5 3 4 1 2 
30 5 1 4 3 2 
31 3 4 2 1 5 
Median 3 2 3 2 5 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 3 11 8 9 0 
2 7 6 6 10 2 
3 10 5 10 6 2 
4 7 5 7 6 3 
5 4 4 0 0 24 
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Summary for Question 3c: Rank order of Stripe Pattern for feel and image quality 
for application of a bag. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 T Q S K I 
2 T Q S K I 
3 T S Q K I 
4 T S Q K I 
5 T Q S I K 
6 T Q S K I 
7 T Q S K I 
8 T S Q I K 
9 T Q S K I 
10 S T Q K I 
11 T Q S K I 
12 T S K Q I 
13 T S Q I K 
14 T S Q I K 
15 I T S Q K 
16 T Q S I K 
17 T Q S K I 
18 T Q S K I 
19 T S Q K I 
20 T Q S K I 
21 T Q S K I 
22 T S Q K I 
23 T S Q K I 
24 T S Q K I 
25 T S K Q I 
26 T S Q K I 
27 Q T S I K 
28 T S Q K I 
29 T S Q K I 
30 T S Q K I 
31 T I Q S K 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 4 2 3 1 
2 5 4 2 3 1 
3 5 4 3 2 1 
4 5 4 3 2 1 
5 4 5 2 3 1 
6 5 4 2 3 1 
7 5 4 2 3 1 
8 4 5 3 2 1 
9 5 4 2 3 1 
10 5 4 3 1 2 
11 5 4 2 3 1 
12 5 3 4 2 1 
13 4 5 3 2 1 
14 4 5 3 2 1 
15 1 5 4 3 2 
16 4 5 2 3 1 
17 5 4 2 3 1 
18 5 4 2 3 1 
19 5 4 3 2 1 
20 5 4 2 3 1 
21 5 4 2 3 1 
22 5 4 3 2 1 
23 5 4 3 2 1 
24 5 4 3 2 1 
25 5 3 4 2 1 
26 5 4 3 2 1 
27 4 5 1 3 2 
28 5 4 3 2 1 
29 5 4 3 2 1 
30 5 4 3 2 1 
31 2 5 3 4 1 
Median 5 4 3 2 1 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 1 0 1 1 28 
2 1 0 12 15 3 
3 0 2 15 14 0 
4 6 21 3 1 0 
5 23 8 0 0 0 
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Summary for Question 3d: Rank order of Plaid Pattern for feel and image quality. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 T K S Q I 
2 T S Q I K 
3 S Q K I T 
4 I K Q S T 
5 S Q K I T 
6 S Q K I T 
7 S Q T K I 
8 Q I S T K 
9 Q S K I T 
10 K I S Q T 
11 K I Q S T 
12 S Q I T K 
13 Q S K T I 
14 S Q K I T 
15 I K S Q T 
16 S K T Q I 
17 T Q S I K 
18 K I Q S T 
19 K I Q S T 
20 Q I K S T 
21 S Q K T I 
22 S Q K I T 
23 Q K S I T 
24 K Q S I T 
25 Q S T I K 
26 Q S T I K 
27 Q K S I T 
28 I K Q S T 
29 T Q S I K 
30 T Q K S I 
31 I Q S K T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 2 4 3 1 
2 4 5 3 2 1 
3 4 3 2 1 5 
4 1 2 3 4 5 
5 4 3 3 1 5 
6 4 3 2 1 5 
7 5 4 2 1 3 
8 2 5 1 3 4 
9 4 3 1 2 5 
10 2 1 4 3 5 
11 2 1 3 4 5 
12 3 5 2 1 4 
13 5 3 1 2 4 
14 4 3 2 1 5 
15 1 2 4 3 5 
16 5 2 4 1 3 
17 4 5 2 3 1 
18 2 1 3 4 5 
19 2 1 3 4 5 
20 2 3 1 4 5 
21 5 3 2 1 4 
22 4 3 2 1 5 
23 4 2 1 3 5 
24 4 1 2 3 5 
25 4 5 1 2 3 
26 4 5 1 2 3 
27 4 2 1 3 5 
28 1 2 3 4 5 
29 4 5 2 3 1 
30 5 3 2 4 1 
31 1 4 2 3 5 
Median 4 3 2 3 5 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 4 5 8 9 5 
2 6 7 12 5 0 
3 1 10 7 10 4 
4 14 2 4 7 4 
5 6 7 0 0 18 
 119 
Summary for Question 3e: Rank order of Plaid Pattern for feel and image quality 
for application of a shirt. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 T K Q S I 
2 S Q K T I 
3 S Q I K T 
4 Q K I S T 
5 Q I S K T 
6 Q S K I T 
7 S Q T K I 
8 S Q I T K 
9 K Q S I T 
10 K I Q S T 
11 K I Q S T 
12 Q S K I T 
13 K Q S I T 
14 S Q K I T 
15 K I S Q T 
16 K S Q T I 
17 K I S Q T 
18 S K Q T I 
19 K S Q I T 
20 S I Q K T 
21 K I S Q T 
22 S K Q I T 
23 K I Q S T 
24 S Q K I T 
25 Q S I K T 
26 Q S T I K 
27 Q K S I T 
28 I Q K S T 
29 K S Q I T 
30 T K Q S I 
31 I S Q K T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 2 3 4 1 
2 5 3 2 1 4 
3 3 4 2 1 5 
4 3 2 1 4 5 
5 2 4 1 3 5 
6 4 3 1 2 5 
7 5 4 2 1 5 
8 3 5 2 1 3 
9 4 1 2 3 5 
10 2 1 3 4 5 
11 2 1 3 4 5 
12 4 3 1 2 5 
13 4 1 2 3 5 
14 4 3 2 1 5 
15 2 1 4 3 5 
16 5 1 3 2 4 
17 2 1 4 3 5 
18 5 2 3 1 5 
19 4 1 3 2 5 
20 2 4 3 1 5 
21 2 1 4 3 5 
22 4 2 3 1 5 
23 2 1 3 4 5 
24 4 3 2 1 5 
25 3 4 1 2 5 
26 4 5 1 2 3 
27 4 2 1 3 5 
28 1 3 2 4 5 
29 4 1 3 2 5 
30 5 2 3 4 1 
31 1 4 3 2 5 
Median 4 2 2 2 5 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 2 11 7 9 2 
2 8 6 9 8 0 
3 4 6 12 7 2 
4 11 6 3 7 2 
5 6 2 0 0 25 
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Summary for Question 3f: Rank order of Plaid Pattern for feel and image quality 
for application of a bag. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 T Q S K I 
2 T Q S K I 
3 Q S T K I 
4 T Q S K I 
5 S T Q I K 
6 S T Q K I 
7 T Q S K I 
8 T S Q I K 
9 T S Q I K 
10 Q S T K I 
11 T Q S K I 
12 T Q K S I 
13 T Q S I K 
14 Q S I T K 
15 T S Q K I 
16 T S Q K I 
17 T Q S K I 
18 T Q S K I 
19 T S Q I K 
20 T Q S K I 
21 T S Q K I 
22 T Q S K I 
23 Q S T K I 
24 T S Q K I 
25 T S Q K I 
26 T Q S K I 
27 Q T S K I 
28 T S Q K I 
29 Q S K I T 
30 T S Q K I 
31 I K Q S T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 4 2 3 1 
2 5 4 2 3 1 
3 5 4 1 2 3 
4 5 4 2 3 1 
5 4 5 3 1 2 
6 5 4 3 1 2 
7 5 4 2 3 1 
8 4 5 3 2 1 
9 4 5 3 2 1 
10 5 4 1 2 3 
11 5 4 2 3 1 
12 5 3 2 4 1 
13 4 5 2 3 1 
14 3 5 1 2 4 
15 5 4 3 2 1 
16 5 4 3 2 1 
17 5 4 2 3 1 
18 5 4 2 3 1 
19 4 5 3 2 1 
20 5 4 2 3 1 
21 5 4 3 2 1 
22 5 4 2 3 1 
23 5 4 1 2 3 
24 5 4 3 2 1 
25 5 4 3 2 1 
26 5 4 2 3 1 
27 5 4 1 3 2 
28 5 4 3 2 1 
29 4 3 1 2 5 
30 5 4 3 2 1 
31 5 2 3 4 5 
Median 5 4 2 2 1 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 0 0 6 2 22 
2 0 1 12 15 3 
3 1 2 13 12 3 
4 6 22 0 2 1 
5 24 6 0 0 2 
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Summary for Question 3g: Rank order of Polka Dot Pattern for feel and image 
quality. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K T S Q I 
2 S Q T I K 
3 S Q K T I 
4 S Q I K T 
5 Q S I K T 
6 S Q K I T 
7 S Q K T I 
8 I S Q T K 
9 K S Q I T 
10 K I S Q T 
11 K T Q S I 
12 Q S T I K 
13 Q K S T I 
14 S Q K I T 
15 K I S Q T 
16 K S Q I T 
17 S I Q T K 
18 Q S K T I 
19 K Q S T I 
20 Q S I K T 
21 S Q K I T 
22 Q S K T I 
23 Q S I T K 
24 S K Q T I 
25 Q S T I K 
26 S Q T K I 
27 Q S K I T 
28 I K Q S T 
29 Q S T K I 
30 Q S T K I 
31 Q S T K I 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 4 3 2 
2 4 5 2 1 3 
3 5 3 2 1 4 
4 3 4 2 1 5 
5 3 4 1 2 5 
6 4 3 2 1 5 
7 5 3 2 1 4 
8 1 5 3 2 4 
9 4 1 3 2 5 
10 2 1 4 3 5 
11 5 1 3 4 2 
12 4 5 1 2 3 
13 5 2 1 3 4 
14 4 3 2 1 5 
15 2 1 4 3 5 
16 4 1 3 2 5 
17 2 5 3 1 3 
18 5 3 1 2 3 
19 5 1 2 3 3 
20 3 4 1 2 5 
21 4 3 2 1 5 
22 5 3 1 2 4 
23 3 5 1 2 4 
24 5 2 3 1 4 
25 4 5 1 2 3 
26 5 4 2 1 3 
27 4 3 1 2 5 
28 1 2 3 4 5 
29 5 4 1 2 3 
30 5 4 1 2 3 
31 5 4 1 2 3 
Median 4 3 2 2 4 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 2 7 12 10 0 
2 3 3 9 14 2 
3 4 8 7 5 10 
4 9 7 3 2 7 
5 13 6 0 0 12 
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Summary for Question 3h: Rank order of Polka Dot Pattern for feel and image 
quality for application of a shirt. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 K T S Q I 
2 S Q K T I 
3 S Q I T K 
4 S Q K I T 
5 I S Q K T 
6 Q K I S T 
7 S Q K T I 
8 S Q I T K 
9 K I S Q T 
10 I K S Q T 
11 K I Q S T 
12 S Q I K T 
13 K S Q I T 
14 S Q K I T 
15 I K S Q T 
16 K S Q I T 
17 K I S Q T 
18 I K Q T S 
19 Q S I K T 
20 K I S Q T 
21 K I S Q T 
22 Q K S T I 
23 Q S I T K 
24 S Q K T I 
25 Q S I K T 
26 S Q T K I 
27 Q S K I T 
28 I K Q S T 
29 Q S T K I 
30 T Q S K I 
31 S Q I K T 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 1 4 3 2 
2 5 3 2 1 4 
3 3 5 2 1 4 
4 4 3 2 1 5 
5 1 4 3 2 5 
6 3 2 1 4 5 
7 5 3 2 1 4 
8 3 5 2 1 4 
9 2 1 4 3 5 
10 1 2 4 3 5 
11 2 1 3 4 5 
12 3 4 2 1 5 
13 4 1 3 2 5 
14 4 3 2 1 5 
15 1 2 4 3 5 
16 4 1 3 2 5 
17 2 1 4 3 5 
18 1 2 3 5 4 
19 3 4 1 2 5 
20 2 1 4 3 5 
21 2 1 4 3 5 
22 5 2 1 3 4 
23 3 5 1 2 4 
24 5 3 2 1 4 
25 3 4 1 2 5 
26 5 4 2 1 3 
27 4 3 1 2 5 
28 1 2 3 4 5 
29 5 4 1 2 3 
30 5 4 2 3 1 
31 3 4 2 1 5 
Median 3 3 2 2 5 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 5 8 7 10 1 
2 5 6 11 8 1 
3 8 6 6 9 2 
4 5 8 7 3 8 
5 8 3 0 1 19 
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Summary for Question 3i: Rank order of Polka Dot Pattern for feel and image 
quality for application of a bag. 
Rank order According to Viewer 
Rank 1(Highest) 2 3 4 5(Lowest) 
Viewer #      
1 T Q S I K 
2 T S Q K I 
3 T Q S K I 
4 T Q S K I 
5 S Q T I K 
6 T Q S K I 
7 T Q S K I 
8 T S Q I K 
9 T Q S K I 
10 T S Q K I 
11 T Q S K I 
12 T K Q S I 
13 T S Q I K 
14 S Q T K I 
15 T S Q I K 
16 T Q S K I 
17 T S Q K I 
18 T Q S K I 
19 T Q S K I 
20 T Q S K I 
21 T S Q K I 
22 T Q S K I 
23 T S K Q I 
24 T S Q K I 
25 T S Q K I 
26 T S Q K I 
27 S Q T K I 
28 T S Q K I 
29 S T Q I K 
30 T Q S K I 
31 T Q S I K 
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Numerical Rank Order of Sample by Viewer With Median Value 
      
Viewer # Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 4 5 2 3 1 
2 5 4 3 2 1 
3 5 4 2 3 1 
4 5 4 2 3 1 
5 4 5 2 1 3 
6 5 4 2 3 1 
7 5 4 2 3 1 
8 4 5 3 2 1 
9 5 4 2 3 1 
10 5 4 3 2 1 
11 5 4 2 3 1 
12 5 2 3 4 1 
13 4 5 3 2 1 
14 5 4 2 1 3 
15 4 5 3 2 1 
16 5 4 2 3 1 
17 5 4 3 2 1 
18 5 4 2 3 1 
19 5 4 2 3 1 
20 5 4 2 3 1 
21 5 4 3 2 1 
22 5 4 2 3 1 
23 5 3 4 2 1 
24 5 4 3 2 1 
25 5 4 3 2 1 
26 5 4 3 2 1 
27 5 4 2 1 3 
28 5 4 3 2 1 
29 4 5 3 1 2 
30 5 4 2 3 1 
31 4 5 2 3 1 
Median 5 4 2 2 1 
 
Frequency Chart of Rank Order 
Rank Value Silk Cotton Knit Quilting Cotton Cotton Sateen Twill 
1 0 0 0 4 27 
2 0 1 17 12 1 
3 0 1 13 14 3 
4 7 22 1 1 0 
5 24 7 0 0 0 
 
